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INTRODUCTION 


This ‘pamphlet deals with the various meee of applying 
machine gun fire. It is written for officers and N. C, Os. whose 
duty it will be to direct and oontrol fire, but before "studying it 
they should be thoroughly conversant with :-— 


The Theory of Small Arms Fire .. (8.A.T., Vol. I, Pamphlet No. 1) 
The Application of Fire . (S.A.T., Vol. I, Pamphlet No. 2) 


An elementary knowledge of mathematics will enable the reader 
to grasp the various methods of fre control W vithout difheulty. 


DEFINITIONS 


Line of fire.—Ihe direction of the target from the gun. 


Flanking fire.—Fire applied from a position on the Hank of the 
troops whom it js intended to cover or support. (See Plate II, 
page 44.) 


Overhead fire.—Khe passing over the heads of our own troops. 
(See Figs. 16 and 17, page 36.) 


Clearance.—The vertical height of the centre shot of the cone 
above the ground at any point. (See Lesson 67, 2.) 


Minimum clearance.—A term used to denote the minimum height 
of the centre bullet of the cone above the heads of our own troopé 
for them to be safe. (See Lesson 67, 2.) 

Fixed line.—A weapon is said to be laid ‘‘ on a fixed line’’ when 
it is so laid that its fire can be applied to a pre- -determined area 
regardless of darkness or fog, etc. [Fire on fixed lines is the hest 
method of defence in he age or fog. (See Plate Ill, page 4.) 


Angle of sight.—l'he angle wohtAled between the line of sight 
and the horizontal plane. The angle is said to be positive (+) 
when the target is above the horizontal plane through the gun 
position and negative (—) when the target is below it. (See Lesson 
57, pages 4, 5 and 6.) | 


Tangent angle.—The angle which the axis of the barrel makes 
with the line of sight. (See Lesson 57, pages 4, 5 and 6.) 


Quadrant angle.—The angle which the axis of the barre! makes 
with the horizontal plane. (See Lesson 57, pages 4, 5 and 6,} 
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Safety angle for flanking fire-—The minimum lateral angle by 
which a line of fire must clear our own troops in order to ensure 
their safety. (See Plate III, page 34.) 


Salety angle for overhead fire.—The minimum angle which must 
be included between the axis of the barrel and the line of sight 
to our own troops in order to ensure their safety when fire is being 


directed over their heads. (See Fig. 18, page 37.) 








rs 


SECTION 19—GENERAL PRINCIPLES 


1, Object of fire control. 

The object of fire is either to prevent the movement of the 
enemy or, by neutralising his fire, to assist the movement oi our 
own troops. To attain this object the commander of one or more 
fire units must be able to apply the fire of his weapons where he 
wishes. This is fire control, 

2, Basic principles. 

The basic principles governing the application of fire of sections 
of the Support Platoon are ;— 

(1) Effect.— he whole target must be engaged as effectively as 
possible. 

(ll) Safes’y.—The safety of our own troops must be ensured. 

_ (1) Surprise.—The target must be hit as soon as possible after 
fire 1s opened, or the moral and physical effect of surprise—which 
cannot be over-estimated—may be lost. 


(iv) Economy.—Ammunition supply is always a problem. It is 
wrong to expend more ammunition than is required for the task 
in hand. 


_ (vy) Margin of error.—tIt is often difficult and sometimes 
impossible to see the strike of the bullets and thereby judge the 


exact position of the beaten zone. It is not always possible therefore 


to hit the target by means of observation of fire and correction. 

Since there is no quick and reliable way of determining the range 
exactly, nor of estimating with precise accuracy the effect af 
climatic conditions, errors of both direction and elevation must be 
expected. 


Rules for fire control must therefore allow for a margin of error. 
They must be based on the assumption that adequate observation 
of strike will not be forthcoming, and must aim to apply fire over 
an area round the target rather than to concentrate on the target 
itself. | 

Mire control orders must be framed in accordance with these 
principles. ‘They should be clear, accurate and as simple as possible. 


3, Flexibility. 

The system of fire control outlined in the following pages 1s 
based on the above principles. It must be regarded as flexible and 
not rigid. Where the situation does not permit rules to be obeyed 
to the letter, common sense and a knowledge of the principles will 
enable effective fire to be applied. 


When the extent of the beaten zone can be accurately judged 


by observation it is clear that procedure may be modified con- 


siderably. (See Section 16 and Lessons 50 and 51). 





4. Direct and indirect fire. 


(i) It is usual to engage a target by direct fire, i.e., by laying: 
on the target over the sights. Its main advantages are :— 


pee ots ame ci ste the axis of the barrel at an angle 
wint of aim. This process sets the axis of the barre ii 
Brave the line of sight (Fig. 1). This is the angle of tangent elevation. 


ot) 


Kxtreme flexibility enabling a succession of targets over 4a. 
wide arc to be engaged with equal facility. 
Simplicity and speed. | 
lis technica] disadvantages are :— 
Personal errors of Nos. 1 in laying. 
Difficulties of indicating and recognising targets. 
Possible obscuration of the field of view. 

(ii) Indirect fire is employed—as a general rule—when it is. 
impossible or inadvisable to occupy direct fire positions. Its main. 
technical advantages are :— 

The necessity for indicating the target to a number of indivi- 
duals is eliminated. 

The laying of the gun is mechanical and its accuracy is not: 
affected by light or distance. 

Its disadvantages are ;— 





Fic. i. 


| ! | ie ‘tangent angle) for the range at whieh the sight is set.” Tangent. 

| Cro MCC n rieenanrine nie AAe. CPIcHablons: ue oe dest ae bead determined and are laid down im. 

The problem of crest clearance due to the flat trajectory. the Range Table. | Ma sh Tes saaetein 4a) aia eduiaon: 

) Slightly more complicated drill (as compared with direct fire} 2. When firing indirect, elevation eres he manbiabich measures: 

| and longer time required to come into action. the gun ny pian 2 of 3H aay Th Chgset therefore, 
si ea 5 ey angles with reference to the horizontal, 10 18 UVCKrnm ys 

1 (iii) In war it is always possible that the field of view may be oe vite ta Se RaBae the angle of elevation given to a gun in rela- 


obscured by natural or artificial means. Consequently, even when ‘ ee ea ie aan de js ancle is known as the quadrant angle,. 
ANA ips ip Ok) RMN Ve APT AMO ee | | tion to the horizontal, This angle is known as Mie Nips 
15, Lesson 42.) | (Fig. 2). 

i (iv) The principles of fire control set forth in this pamphlet: 
apply to both the direct and the indirect methods. But since details 
of fire discipline are not always the same, direct and indirect fire- 
are treated separately in the remainder of Part ITI. 


LESSON 57—ELEVATION 
Instructor's Notes | 
Stores :—Gun and trinod, vange table, blackboard. 





Ee 


Horizontal Plane 


—— 
—_—_—m am bt es a 





First ensure that the class understand the forces which act wpor : 
the bullet (S.A.7., Vol. 1, Pamphlet No, 1, Sec. 2). } 

Hxplain the tangent angle and demonstrate how it is applied to : 
the qun by the sights—show how whenever the qun is laid (direct 
or indirect) the tiva components of elevation are the tangent angle 
and the angle of sight, and explain the quadrant angle. 

1. When firing direct up to 2,800 yards, elevation is given to the 
machine gun by setting the sight at the graduation corresponding: 
to the range to the target and directing the line of sight on to the- 





Fic. 2. 

The quadrant angle 1s calculated from the formula :— | 
Quadrant angle=tangent angle +: angle of sight. (For angle of 
sight, see Definition, p. 1.) 





* xcept where the lina of sight is abnormally steep, 1.6, in mountainous. 
countries. Thisis expiained ii 59. 


a 
fy 
i 
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The following diagrams, which cover all cases, show how the 
formula is arrived at :— 


@—quadrant angle. 

T'— tangent angle. 

S— angle of sight. 
Farget above gun (Fig. 3). 


cel 
6 ot gost | 
eh git ——% Jarget 
| Line of Sight | 9 


Horizontal Plane 


Q@*7t8, AND /S ANGLE OF ELEVATION. 





Fig. 3. 
‘Target level with gun (Fig. 4). 







_ Line of Sight | Horizontal) ha oe 


THE ANGLE OF SIGHT 18 ZERO AND Q=T 
Fie. 4. 


‘Target below gun (Fig. 5). 







~~ ~~ Fe LL Horizonte! Plane __ _ 





“pitage Deak 
mamaria Q= 1-8, AND 18 ANGLE OF ELEVATION. 


tebe oop 
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larget tar below gun (Fig. 6). 


__ Horizontal Plane — 





= a ee eee 
A 
4¢8 op 
Z “re; 
Pa 


Q*8-T AND IS AN ANGLE OF DEPRESSION, Ce 
“% Jarget 


Fire. 6. 
LESSON 58—SIGHTING AND BEATEN ZONES 


instructor's Notes 
Stores.—Gun and tripod, range table, blackboard. 


| M ethod of instruction, H xplain the normal (1.€., approximately 
horizontal) line of sight, and the abnormal in conjunction with the 
chart in the range table (p. 16) and para, 2 below. 


Luplain the beaten zone and how it is affected by ground. 


EXPLANATION 


1, Sighting of machine guns. 


In common with other small arms, a mean graduation for each 
range has been adopted, and guns are carefully tested for accuracy 
before issue. In course of time wear to mountings and barrels, and 
other irregularities, may require individual gun corrections to be 
made when setting the sight for a particular range. 

‘" 


On all occasions when the gun is firing ball ammunition and it 
is possible to determine the range with accuracy, the gun range 
should be noted, if possible corrected for the atmospheric conditions 


of the day, and recorded. 


2. Effect of not having a horizontal line of sight. 


The V.M.G,. is sighted for a horizontal line of sight. That is te 
say, if the sight is set at a certain graduation and the gun laid with 
a horizontal line of sight, a single shot will, in theory, strike the 
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horizontal plane at a distance away from the gun corresponding 
to the graduation at which the sight is set. 


As the angle of sight increases or decreases, less tangent elevation 
is required to cause the bullet to travel the same distance, because 
the pull of gravity is not at right angles to lines of sight which are 
not horizontal. | | 


This may, perhaps, be more easily understood by considering 
the case of firing vertically upwards or _ vertically downwards. 
Here no tangent elevation is required on the gun, as the pull ot 
gravity acts directly along the line of sight. 


For angles of sight of less than 10 degrees elevation or depression 
the reduction in tangent elevation required is negligible. In 
mountainous countries, however, it will be necessary to set the 
sight at a corrected range. A chart from which the corrected range 
for abnormal angles of sight can be obtained is given in the range 
table (page 16). 


3. Beaten zones. 


The beaten zone of the vickers machine gun has similar character- 
istics to that obtained in concentrated rifle fire. The fixed mounting 
gives greater accuracy and closer grouping. The dimensions of the 
beaten zones for various ranges have been obtained by experiment, 
and are laid down in the range tables. The rules contained in this 
pamphlet are based on these dimensions, which vary little for different 
guns and mountings, and hence can be taken as constant for each 
range. 


The length of the beaten zone decreases as the range increases. 
Beyond 2,000 yards the machine gun beaten zone again begins to 
increase, this is due to minor differences in the velocity of mdividual 
bullets. 


lis breadth increases up to extreme range. 


The fact that it is very narrow in comparison to its length calls 
for great accuracy in direction, and renders the gun peculiarly suited 
to engage targets in enfilade. 


Phe effect of ground on the beaten zone of the light machine 
gun is in general as shown in Pamphlet No. 1, Sec. 2. 


In addition, it should be remembered that plunging fire from a 
commanding position on to level ground (Fig. 7) will produce a 
reduced beaten zone. 


| |The table given on page 7 of the Range-Table has been com- 


piled as a guide to the amount the Beaten Zone is reduced or — 


snereased according to the slope of the ground on which it falls. 











Fic, 7. 
Vo size of the Beaten Zone changes considerably at various 
ranges. Bursts of fire must be long enough to enable the position 
of the Beaten Zone to be ~ found”? by observation of strike and to 
produce the required Fire effect on the target, at all ranges. 
The following bursts of fire are laid down as a guide, and should 
be known to all firers :— 
Yards. 

Up to 1500 
Over 1500 ate : 
Rapid fire at ali ranges 
LESSON 59—RANGE 


Rounds. 
Approx. 20 
ae a 

) ; : : x 50 
TABLE AND CLIMATIC INFLUENCES 
Instructor's Notes 

Stores.—Range Table, blackboard. 

Method of instruction.—-Hach page of the table should be ex- 
plained and understood before passing on to the next. The table 
referred to in para 4, below, should not be explained at this stage. 

Tho class should be given simple exercises in all the other tables 
and scales until they are thoroughly familiar with. their use. 

EXPLANATION | 
1. The range table of the -303-in. Vickers Machine Gun, 1937, 


consists of :— Nh | | | | 
(a) A table giving all the data relative to the shooting of the 


sun (page 1). 
(6b) Tables and sraphs of. general application to machine- 
cunnery. 
92. Pages 2 and 3.—Litts, safety angles, minimum clearances, 
temperature and barometer corrections. 
This table contains all information which will normally pe re- 
quired in the preparations or engaging a target, viz. :— 
(a) The tangent angles for all ranges (100’s and 50's). 
(b). The satety angles and minimum clearances for all ranges 
| to our own troops. | 
(To assist in working out overhead problems.) 


10, 


{c) The angular amount by which each elevation has to be 


increased so as to add 100 yards on to the range (‘‘ lift °’). 


(d@) ‘The allowances to be made for variations in temperature 


and barometer (see, para. 8, below). 


o., Pages 4-6.—Wind allowances. 
4. Pages 12-15.—A VI, table. (Instructions for use on page 8.) 
The uses of the V.I. table are varied, the most important being :— 
(a) T'o determine, knowing the range, the distance or height 
subtended by a certain angle, 


(6) To determine, knowing the range, the angle subtended by a 
certain distance or height, 


In Fig. 8 if G is the gun and GA the range, then AB is the 
distance subtended by AGB at the range GA, and CD is. the 
distance subtended by AGB at the range GC. 

Similarly, the angle AGB is said to subtend AB and CD at the 
ranges GA and GC respectively. 
o. Page 14.—A formula for 

allowance for moving targets. 


determining angle of sight and 





CG 


Wit Fic. 8. 
6. Page 15.—Graph for calculating 
clearances. (The Q.A, graph.) 


quadrant elevation and 


















Hei 


tits graph is formed by plotting to scale the path of the centre 
et for quadrant angles, imcreasing by 10’ increments, from 
epreasion 3° to elevation 10° 10’. 


Yhe thick, black. horizontal line marked ‘0’ represents the 
sontal line through the gun position. | 
Yhe vertical lines give the ranges, which are shown on scales 
s) the top and bottom of the graph, and the horizontal lines give 


heights ubove and below the gun position in metres, as shown on 
te left-hand side of the graph, and yards on the right-hand side 


f the graph. 

The chief use of the graph is to determine the Q.A. ior targets 
any height above or below the gun. | 

For example :— 

ange to target 1,600 yards. 

lleight of target above gun 35 yards. 





Plot the target on the graph, 1.e., run up the vertical line through 
1.500 on the bottom range scale, to a point ‘directly level with 35 
ards on the right-hand scale. ’ (Above the thick, black, horizontal 
its | 

Note the curve which passes nearest to this point, 
Bl, 5° 50’. 

This is the Q.A. required. 

The graph is also used in connection with crest clearance and 
ihe safety of our own troops, and at the top and bottom gives 
information relative to the calculations of these. The use of the 
graph in this connection is dealt with under the various sections 
concerned, 

7, Page 16.—Chart for firing up or down hill. 
4. Climatic influences. 


V1zZ. :— 


The para are the normal conditions for the sighting of 
emall arms : : 
Barometric pressure. 30 inches. 
Temperature. 60 deg. Fahrenheit. 
Still air. 
A horizontal line of sight. 
(a) Barometer and temperature. 


(Mean sea level.) 


If the barometer falls below 30 inches, less elevation than is 
sormally required for the distance will ‘be necessary, as the at- 
mesphere being less dense offers less resistance to the bullet. It 
should be noted that the barometer will fall 1 inch for every 1,000 
leet above mean sea level. If the barometer rises above 30 inches. 
mere elevation is equired, as the air is denser. 
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The bullet meets with less resistance in hot weather, when the 
temperature is high and the air less dense; and greater resistance 
iu cold weather, when the temperature is low. In the former case, 
therefore, less elevation is required and in the latter more. 

Allowances for barometer and temperature variations are nor- 
mally small, and aye not usually necessary except at great heights 
or under conditions of extreme heat or cold. 

Allowances for 1 inch rise or fall of barometer and 10° rise or 
fall in temperature will be found opposite each range in columns: | 
and 8 of pages 2 and 3 of the range table. It should be noted that 
for a fallin barometer, and a mse in temperature the allowance to 
be made is subtracted and vice versa, 

(b) Wind. 

Winds blowing directly along the line of fire from front to rear 
will affect the elevation, but here unless the wind is very strong 
and the rangé long, the allowance required is small. r 

Winds blowing directly at right angles to the line of fire will 
affect direction, and have considerable effect on the bullet, parti- 
cularly at long ranges. 


Winds blowing from a direction oblique to the line of fire will — 


affect both direction and elevation. 


Although where speed is essential it may be necessary to estimate 
in minutes the lateral allowance to™be made for a side wind, re- 
course should be had to the graph in thé range table, when time 
permits. | | 

On page 4 of the range table is given a table showing the effect 
ef wind of various strengths on flags, which may be of assistance 
in estimating the speed of the wind. 

Having obtained this estimation, the allowances required may 
be obtained from the table on page 6. 

The table is constructed to deal with winds blowing directly 
along or at right angles to the line of fire, and at angles of 40°, 
22:0 and 674° to it. It should be noted that 225° Is 4 of a right 
angle, and 674° is ¢ of a right angle. 


To use the table, determine the approximate direction of the 
wind with reference to the line of fire, and read off the allowance 
indicated, : 


Allowances for side winds will be given out to the nearest 15 min. 


(c) With reference to (a) and (6) above, barometer and tempera- 
ture readings. and the strength and direction of the wind may be 
obtained from the ‘‘ Meteor ”’ wire, which in war is issued by the 
meteorological section at certain periods during the day. 


If this is not available, artillery batteries can usually give the 
information required. : 
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LESSON 60—-RANGE OR RANGES 


Instructor’ s Notes 
Stores.—As for Lesson 59. 
Maplaihy ocras oc) yoivig yd como oe 
|, Errors in elevation may be caused by :— 
(a) Inaceuracies in determining the range. if 
(6) Incorrect allowances for climatic variations, 
2. In order to form a basis on which to work, jt is assumed that 


personnel can be trained to give the range within a maximum 
probable error according to the method employed, as follows :— 


(a) By range-finding instrument . : 5 per cent. 
(6) By estimating from ranges taken with a 

range-finding instrument ’ . 10 per cent. 
(c) From a map of not less scale than 1/25,000 5 per cent. 


The error may have been made either way, i.e., the range may 
iave been given too long by the whole amount of the error o1 too 
short by the whole amount of the error. Thus, a target cainot. 
be considered as a point but rather as a target which covers in 
depth a distance equal to twice the probable error in range. 

For example,—lThe range to a point as obtained by range-finding 
instrument is 1,300 yards. 


1305 





‘Line of Sight 





Fie. 9. 
In this case (Fig. 9) the target must be considered as extending 
from 1,235 yards to 1,365 yards. “Therefore, the whole of this depth 
‘130 yards) must be engaged when fire is opened. 


3. For all practical purposes it may be taken that the centre 


shot of the beaten zone cuts the line oi sight at a range corresponding 


‘o the tangent elevation on the gun, and that half the beaten zone 
falls beyond this point and half short of it. 


4. 'To decide whether or not fire effect will be obtained on a 
‘arget when fire is opened, it is necessary to compare the length 


of the beaten zone at that range with twice the probable error in 
range, 
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far example :— 

“A.” (Hig. 10). Range 1,500 yards. (by range-finder). i, 
Kirror either side 65 yards (5 per cent. of range). i | 
Beaten zone 210 yards (i.e., 105 yards either side). ; 
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Thus the length of the beaten zone covers the probable error and 
fire effect should be obtained at once by giving the same elevation 
with the same point of aim to both guns of the fire unit. | 

‘“B." (Big. 11). Range 1,500 yards (estimated). 


Error either side 130 yards (10 per cent. of range). 
Beaten zone 210 yards (i.e., 105 yards either 


side). 


“405° 





Possible 





ii position 
Wht a 

ih of target. 
Ht 

Mi PAs 

i pal 

it 4800 

I! | 





Fie. 10. 









Thus the length of the beaten zone must be increased until the 
Heoessary depth is engaged. The increase of the beaten zone is 
eflected by giving one gun an elevation of 50 yards under and the 
ether 50 yards over the given range, both guns using the same point 
“faim, The beaten zone will thereby be increased by approximately 
00 yards (Fig. 12). This procedure is termed using ‘‘ aBiHingy 
Hiehte’’. When using combined sights the centres of the adjacent 
beaten wones are always separated by 100 yards. This figure has beer 
phoeen as giving a reasonable overlap at all ranges. 














only. 
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N22 Gun. 
1350 


VY, \ Possib/ 
ee () \ possible 
\ of target. 


N?/ Gua. 
1250 





Bay, 12, 


At longer ranges when an estimated range is being considered it 
may be necessary to use more than 2 elevations. 


Whenever possible, to prevent unnecessary expenditure of ammu- 
nition and loss of time, the rangetaker should obtain the range so that 
the fire unit commander can engage the target with two elevations 
5. Rule— 


if Setttae Oily [ . | Ao 
In order that it should not be necessary to compare beaten zones 
ia range tables with twice the probable error in range the table below 


gives fhe rules showing, the number of elevations to be used at 


different ranges according to thé method of obtaining the range. — 


Nj 


Oombined Sight Rule. 


No. of elevations 
required. 























Range. 
| 5 10 
| per cent, | per cent. 
| error. error. 
1p to 1100 yards (inclusive) ’ | ONE ONE 
Above 1100 yards and up to 1500 yards (in- ! ONE TWO 
elusive). 
Above 1500 yards TWO FOUR 


In the case of oblique targets having a different range to each end, 
the mean range to the target will determine whether or not com- 
hined sights are necessary. 


4 Targets with depth. 


If the target has depth the lowest elevation required to hit the 
sear end and the highest for the far end must be determined accord- 
‘uu to the above rule. The lowest elevation is given to one gun and 
100 yards more to the other. Lifts of 200 yards are then given until 
the highest elevation is reached. re | | 


NOTES. 
(i) One elevation.—The range given will be the one obtained. 


ii) Two elevations.—The ranges given will be 50 yards under 
snd 50 yards over the range obtained. 


(ii) Indirect Pire.—The combined sight rule is applied by firing 
jest all guns on the lower elevation (50 yards below the range) and 
thon lifts of 100 yards are given until the highest elevation 1s reached, 
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SECTION 20—DIRECT FIRE 


1, The direct fire unit is the section, because :— 


(a) Two guns are required to pive the necessary volume of — 


fire at Machine gun ranges. 
(b) At the longer ranges, two guns are required to ensure 


hitting the target at the first burst or immediately 


following it. 

(c) In case of stoppage of one gun, sustained fire can be 
maintained by the other. 

(d) It can be easily concealed and is not too vulnerable. 


2. The requirements of fire control necessitate the two guns 
being under the command of a fire controller who is supplied with 
a rangetaker to enable him to determine the range. 

5. In order to avoid casualties the two guns of a section im 
action should be as far apart as possible, provided that the section 
commander is able to control both guns by voice. 


4. With reference to para. 1, above, at distances beyond 1,500 
, yards the volume of fire produced by a section cannot always be 
relied on to give results proportionate to the expenditure 
ammunition, and the fire of two or more sections may have to be 
directed on to the same target from their respective positions. 


LESSON 61—FIRE ORDERS—DIRECT 
Instructor's Notes 
Stores.—T'wo guns and tripods, two directors, range tables, slide 
rules, landscape target, blackboard. | 
Lhis lesson should be carried out indoors with a blackboard and 
landscape target initially in the form of a lecture. 
1. Explain that the following is the procedure for engaging a 
target by a direct fire unit. | | 
(a) I'he fire controller, by means of a fire order, gives an 
elevation and indicates a point of aim on the target for 
each gun. hive . 
(b) Hach firer sets his sight at the elevation ordered, and by 
traversing the gun, and the use of the elevating gear, 
directs the line of sight on to the point indicated for the 


gun. Thus the gun is laid initially for both elevation 


and direction. 


2. Fire orders are given in a sequence, laid down in para. 3 
below, and must not be departed from. : 
_ Rigid adherence to the sequence will ensure that errors and 


omissions are detected immediately, and, further, that the personnel, 
knowing what to expect, will act more quickly. 


i 


is 
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The orders must be given clearly, the fire controller facing 
‘owards the guns, and loud enough for both guns to hear. 

He must make up his mind what is the correct order to give 
before embarking on it. Long and unnecessary Lo Nai during which 
he is coming to a decision as to the next part of the order, can only 
result in imaccuracies and slovenly drill. 8h 

The recipients must have time to act on one portion of the order 
before another is given. 

5. The sequence of a direct fire order is :— 
a) Range or ranges. 
b) Indication of the target. 
c) Method of fire. 
d) Side wind allowance (if required). 
e) Rate of fire (if required). 
(f) Order to fire. 

When giving out the order, pauses should be made as under, 
until it is seen that the gun numbers are ready for the next part 
of the order. 


( 
( 
( 
( 


After the range To allow time to set the sights. 


At various stages Time must be given for points to be 
during the indica- recognized. When degree methods 


tion, of indication are used, a pause must 
be made to enable the angles to be mea- 
sured. 


After method of fire . To enable the guns to be laid. 
After wind, if any To allow for the picking up of anew point 
of aim. 
6, Range or ranges 
(a) Ranges, when ordered to the guns, will be given to the 
nearest fifty yards, and according to the following examples :— 

700—Seven hundred. % 

1,000—Ten hundred, 

1,400—Fourteen hundred. 

1,450—Fourteen fiity. 

2,000—Tiwenty hundrea. 

2,500—Twenty-three hundred. 

2,550—Twenty-three fifty. 

‘b) For the first target the section commander will usually 
obtain the range from the range-taker. but where the situation 
demands it, he should not hesitate to. estimate the range. For 
enbsequent targets, to save time, ranges are taken, or estimated, 
from the range card. 
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(c) One range is given to both guns, or a different range to each 
gun, in accordance with the combined sight rule. (Lesson 60.) 
If one range is ordered to the two guns the range will be preceded 
by the word“ all,’” e.g. ‘* all—ten hundred.” 
Hf If two elevations are necessary, they will be given in the form :— 
‘s wo, 1—Sixiéeen fifty.” . on | 
‘‘ No. 2—Seventeen fiity.’’ 


(d) Except in the engagement of targets where the right end 
has a greater range than the left end, No. 1 gun is always given 
the lower elevation. 

(e) If the wind is sufficiently high to warrant a correction for 
elevation, the allowance required will be calculated (Lesson 59) 
and converted into yards. The range will be corrected before being 
given out. | 


5. Indication 
The section commander will indicate the target as laid down 


‘an Lessons 34 and 35. It should be noted that when switching from. 


one target to. another the last target is often the best aid in 
indication. | 
6. Method of fire 
(a) Order ‘‘ right and left 2 taps.” 
Guns are laid on the centre of the target. | 
No. 1 gun traverses to the left first and No. 2 to the right. 
(b) Order ‘‘ traversing.” 
No. 1 gun is laid on the right end and No, 2 on the left end 
of the target. 
Both guns traverse across the target. 
On completion of the ‘‘ method of fire” order, the section 
commander will order ‘ Lay.’ 
7. Side wind © . 

The section commander will either estimate the side wind required 
or calculate it to the nearest 15 minutes (Lesson 59). It will be 
ordered to the guns in the following form :— | 

‘“ Wind—right (or left)......taps.”’ 

Nos. 1 traverse their guns across by} 
new point of aim, and inform Nos. 2 when ready. 

_ If the allowance required is more than 3 taps it should be ordered 
in degrees. Nos. 1 by means of a hand angle find their new point 
of aim. 


If no correction is necessary, this heading is omitted from the 
ardar, 1st OF Be ( 


y the amount ordered, note the 
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8. Rates of fire. . | | | 

(a) (i) When ‘‘ Norinal”’ rate of fire is required, the executive 
erder for fire to be opened. will be ‘ Fire,” omitting the word 
‘ normal.’’ 


(ii) When ‘‘ Rapid ’’ rate of fire is required, the word ‘‘ rapid © 
will immediately precede the order ‘¢ fire.” 

(iii) ‘‘ Harassing fire’: this will be delivered at irregular inter- 
vals and for uncertain periods, at © normal’’ and ‘‘ rapid ’’ rates. 
The commander ordering this type of fire, will specify the rates and. 
duration required. 


ih), Monadtlersike tonnes Jt, .metievanndo 14 BRRMB icc minutes. 
— Rapid ; : ' 1 Belt in 1 minute. 


9, The order to fire 

This will normally be given by the fire controller ordering ‘* fire.’’ 

If more convenient he may signal “ fire.’”’ (See Sec. 9, Signals.) 

Attention. is called to Lesson 58—Length of bursts. 
10. The following orders may be given during a shoot :— 

(a) ° Stop ay 

This order is normally given by signal, the arm being waved 
horizontally to and fro. 

(b) Ranging cofrections 

(i) Direction. © 

The section commander orders the necessary deflection to one oF 
both guns as required. | 

Nos. 1 pick up the new point of aim in the new. line. 


Examples :— 
All—Right 2 taps. 
No, 1—Leit 1 tap. 
(ii) Elevation. | 
The section commander decides on the correction, and either 


wives out a new range or orders ‘‘up’’ or ‘* down”’ by the amount 
required. " 
Hxramples :— 
All—Fourteen hundred. 
No. 2—Up fiity. 
Alt—Down one hundred. 
All—Up to twe minutes. 

(Corrections must be in minutes after the Dial or Handwheel 
method of indication, where a gun aiming mark has been ‘picked up.) 
(c) ‘* Go on’! | | 
This order may be given verbally or by making the signal to fire. 

11. Practise squad in open country. 
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LESSON 62—APPLICATION OF FIRE—DIRECT 
Instructor's Notes | 
Stores.—Blackboard. Landscape target. 
The subject-matter will be given in the form of a lecture. 
1, Basis of fire control rules. (See also Sec. 19, 2) 


(a) Surprise factor. The target must be hit as soon as possible. 


(b) Limitations of observation. It cannot alwavs be assumed 
that strike will be seen. ys ahead 


(c) Errors in direction and elevation cannot be avoided. 
Hence the principle of engaging an area. 


2, The principles on which the rules are framed 


I | (a) The whole area in which the target may lie must be covered 
My (b) The maximum traverse for a fire unit of two guns js 50 
Mi | yards. (See also Lesson 64, 3.) 

Ht Lifts must overlap. 

i 5. Considerations affecting the area to be engaged 


Mt | (a) Width. 
(1) Inaccuracies in wind estimation. 
(11) Slight inaccuracies in laying, wear, ete. 
(b) Depth. 
(1) Inaccuracies in obtaining the range. (Lesson 60). 
(1i) Incorrect climatic allowances. 
(iii) Wear in the gun. 
€. Classification of targets 
Targets are classified as falling in one of three groups :— 
Group er hi up to 40 minutes wide at all ranges, with- 
an ins ah with depth up to approximately 200 yards. 
Group B—Targets With width between 30 minutes and approxi- 
mately 50 yards, without depth or with depth up to 
approximately 200 yards. (Lesson 64.) 


Group C—Moving targets. (Lesson 65.) 


_ Norse.—When the depth of the target exceeds 50 yards, in view 
y ane ean lif 7 required to cover the target, the fire of more 
ran one section will be required. Hach section heir =e. 
different point of aim. d being given a 
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5, Methods of fire applicable to direction 
(a) ‘* Right and Left 2 taps.” arc 
(i) Both guns have the same point of aim. 
(11) ‘To overcome errors in direction, Right and Left 2 taps 
is ordered, at all ranges, This also allows for the 
width of the target up to 50 minutes. 
(i111) The guns traverse inwards and then outwards. 


(iv) In certain overhead fire cases, the traverse right and 
left may be increased. 


(b) °° Traversing.’’ 
(i) No. 1 is laid on the right and No, 2 on the left of the 
target. | 


(11) Both guns traverse across the whole of the target 
(lateral or oblique). 


(iii) To overcome errors in direction, in all cases each gun 
overlaps the flanks of the target by 2 taps. 


LESSON 64—GROUP A TARGETS 
Instructor's ‘Notes 
Stores.—Blackboard, landscape target, field glasses. 


|, Explain 


_ Group A targets without depth or with depth up to approximately 
200 yards will be engaged by traversing right and left 2 taps. — 

I'he guns are laid on the centre of the target, and the firer will 
traverse right and left 2 taps at all ranges. 





As both guns have the same point of aim, two elevations can 
be fired simultaneously if required. When this is done, the lower 
elevation will be given to the’ gun opposite the near end of the 
target. [See Lesson 61, 4 (d)]. 


The depth of a target will be taken up by lifts of 200 yards 
until the far end is engaged. 

If the difference in angle of sight between the two ends is great 
extra lifts will be given. | . 


2. Illustrate a section engaging a Group A target, at a range of 
1,000 yards. (Fig. 13.) 


I 
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Target ‘‘C.’’? Range 1,150 yards (20’ wide) (estimated range). 
No, 1—1,100. | 
No, 2—1,200. 

Right of arc—4 large trees, 
Right and left 2 taps. 
Lay. 

Wind—left 1 tap. 

Fite. 

Target ‘DZ’ Range 1,000 yards (30’ wide) (estimated see 

Ali—1,000. 
Poplar—slightly left and below—House. 
Right and left 2 taps. 
Lay. 
Fite. : 
Target “OE.” 
950 yards near end (range-finder). 
1,000 yards far end (range-finder). 
No, 1—950. 
No, 2—1,050. 
Ssack—left 7 o’clock—left edge of ploughed field. 
Right and left 2 taps. 
Lay. 
Wind—tright 3 taps. 
Fite. 
Target *k. * 
1,500 yards near end Pane -finder). 
1,700 yards far end (range-finder). 
Difference in line of sight between ends 20 minutes. 
No. 1—1,500. 


No. 2 GUN 








No. | GUN 


il Fic. 16. Ricur anp Lerr 2 Taps. 


Wit | 3. Examples of fire orders to engage Group A targets. 


ay The following reference pomts have been selected on the landscape 
=. ~~ as: shown in Plate I 


(a) Haystacks (R. P. 1) left bottom corner known as Stack, 
(b) Two poplars (R. P. 2)—leit poplar known as Poplar. 
Target ‘A.’ Range 850 yards (by range-finder). 
All—850. : 
Right of are—pond—near side—large tree. 
Right and left 2 taps. 


hay. No, 2—1,600. 

Fire. Aq) Poplar—tight 4 o’clock,2 degrees—hedgerow in enfilade. 
Target “B.’ Range 1,600 yards (by range-finder). Right and left 2 taps. 

NO. 1—I, 550. Lay. 

Doitans aahe 3 o'clock 3 depecsemenanh. | Sop. ¥ 

Right and left 2 taps. . All—up 200. 

Go on, 

af Stop 

Mant Tesi 1 tap. All—up 200. 

Fite. 


Go on. 











Rep? 
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LESSON 64—GROUP B TARGETS 
Instructor's Note 

Siores.—As for Lesson 695. 
Neplain 
(roup B targets without depth or with depth up to approxt- 
tely 200 vards will be engaged by traversing fire. } 
Wrrors in direction will be overcome by each gun traversing 
Isitle the ends of the target by 2 taps. 
A» both guns will traverse the whole of the target, where com- 
Hied sights are necessary, two elevations can be fired simul- 
Hiously. When this is done, the lower elevation is given to the 
W) opposite the nearer end of the target. 
if the ends of the target as indicated are oblique, e.g., ‘‘ from 
Hee to left 11 o’clock, bush,”’ then, by carrying out an oblique 
Pyiverse, the difference in angle of sight will automatically be 
Hebe up. Tt, however, a horizental axis is indicated, e.g., “* near 
Wine of the field,” then extra lifts must be given as for targets of 
Tiivoup A, if required by the difference in the angle of sight. 
As with Group A targets, the depth of a target will be taken 
my by lifts of 200 yards. 
© ilustrate 
| \ fire un’t engaging a target about 50 yards wide, at a range of 
POO yards (Hig. 14). 


emo NT. 2 OL ne 






Tin. 








Fic. 14—TRAvERSING. 

(a) x . ... x are the origimal points of aim. 

‘b) The dotted beaten zones on the flanks of the target 
represent 2 taps outside. (See para, 1, above.) 

Neplain 


') haus been found that the greatest target frontage which can 
*iuaged effectively by a fire unit of two guns, without undue 
» ond excessive expenditure of ammunition, is about 50 yards. 
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1. Explain and illustrate — 


The target frontage is considered as the angular width subtended’ 
at the guns, and not the actual length of the target, e.g., im 


ae = Wtane.hnsh--from ush—to left 
right 4 .o’clock 4 degrees—bush—from bus 
POE cee aan hedgerow disappears behind large sali 


Fig. 15 the distance to be taken into account is AC and not AB. “hie = 
ay. 
Wind—right 2 taps. 
Fire. 


Target “1.” 
1.670 yards right end (range-finder). 
1,470 yards left end (range-finder)., 
No. 1—1,550. 
No. 2—1,450. | 
Poplar—irom poplar—to—right 2 o’clock—trees at right end 
of Church—right tree. 
Traversing. 
Lay. | 
Fire. 
Stop. 
All—up 200. 
Go on, 





‘Guns 


Bre 5. 


Target “so”’ 
1,170 yards near side (estimated). 
1,345 yards far side (estimated). 
Difference in line of sight between two sides 20'.- 
No. 1—1,100. 
No. 2—1,200. 


, " Jegrans 20 minutes—Ssaua: i =o With 
“tock—left 8 o'clock 2 degrees 20 minutes—square ie 
ia: prominent tree in near hedgerow——near side of field. 


5. Examples of fire orders to engage group B targets. 


The following reference points have been selected on the land’ 
scape as shown in Plate IT. 


(a) Haystacks (R.P. 1) left bottom corner known as Stack. 
(b) Two poplars (R.P. 2) left poplar known as Poplar. 


Target ‘‘G.’’ Target with width. Range 1,000 yards (estimated). 





All—1 000. Trave rsing . 9 
| ! Lay. 
Poplar—6 o’clock right end of house—irom house. - d—tight 1 tap 
To—Right 3 o’clock 2 degrees—bush. Fire. 
Traversing—Lay. stop. 
Fire. All—up 200. 
Go on. 
Target “ H#.” Target with width. Range 1,500 yards (range finder) stop. 
All—1,500. Aap 200: 
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LESSON 65—GROUP C TARGETS est (ti 

| Instructor's Notes | 
Stores.—Blackboard, range tables, vehicles and fatigue men to 
act as targets. | : 

Explain 


1. (a) Fire orders must be simple and as short as possible, 
otherwise the opportunity of engaging the targeb may 
be lost. | 

(b) The fire unit commander will maintain control until, owing 

7 to the’ closeness of the range or other factors, greater 
fire effect may be expected from gun control.. He must 
‘change to gun» control before unit fire control breaks 

— down. | 
(c) When engaging a moving target, whether by section or gun 
control, attention must be continually directed to :— 
The. changing line of sight, horizontally and vertically. 
The alterations in range. 
The maximum effect ‘will only be obtained — by quick 
judgment and a thorough knowledge of the light 
machine-gun beaten zones. Botti ee 
Fire should be directed in front of the target rather than 
on ‘toath 7 | 

Because of the limited time that an armoured fighting vehicle 

will take to pass through the beaten zones, a burst of fire should be 
not less than 50 rounds, in order to ensure the maximum weight of 
fire during this period. 

2 Refer to Range Table, 1937, page 14—Allowance for moving 

targets. | 
3. ‘Iyhere are three methods of engaging moving targets :— - 


R.P.A 


4 


ee 


(i) Traversing in front; suitable at ranges over 800. yards for 
engaging slow moving) targets. : 


(ii) Engaging an area through which the target is likely to 
pass, This is suitable for fleeting targets, such as in- 
fantry making use of ground, cavalry and armoured 
fighting vehicles. — pails yt ny 


(iii) The swinging traverse, suitable against moving targets 
at close range, when other methods would be too slow. 
4 (a) A slow moving target at a range of over 800 yards. 


Method of engaging—Traversing in front. 


(i) Estimate the speed at which the target 1s moving, and 
work out the deflections required from the instructions 
on page 14 of the range table. 


(ii) Give out a rapid fire order to the guns, remembering that 
the range will, normally, be estimated. 
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(iti) Remember that Section Control will be maintained for as 
long as possible; the chances are that the target will 
disperse after the first burst, but continue to fire at the 
area in which the dispersed troops are; gun control will 
seldom be advisable at this range. 

(iv) The gun numbers will lay on the head of the target unless 
otherwise ordered, and will fire a long burst as soon ag 
the gun is laid and the necessary deflection put on; they 
will then quickly relay as before on the head of the 
target. 

(v) Example of a Fire Order—‘* No, 1, 1,550. No. 2, 1,650. 
Centre of Arc, Troops moving obliquely from leit to 
right. Traversing in front 1 tap. Rapid fire.’’ 

(vi) Remember that the Fire Controller is responsible for 
civing new ranges to the guns as he considers advisable; 
the range will usually be altering all the time. 

(6) A fleeting target, when Section Control 1s maintained. 


| Method of engaging.—Engage an area through which the target 
B| will pass. 


It is carried out by :— 


(i) Including such areas within the ares allotted during the 
preliminary arrangements of the fire plan. 

(i) Choose a convenient point which you consider is in the 
path of the target. It is considered that it will take one 
minute to lay the guns on this point, therefore, the point 
chosen should be some distance ahead of the target. If 
at all possible obtain a 5 per cent. range to the point, 

| if not, estimate it. | 

(iii) i a normal quick fire order on to the point, except 
ad ire,’?? 

(iv) Brom the instructions on page 14 of the range tables 
estimate the deflection, and when the head of the target 
is this angle short of the target give the order “ Rapid 
fire.’’ A long burst should be fired by the guns. — 

(v) If the target disperses engage the area into which it has 
dispersed, if not pick up another point on the line of its 
movement and engage it in the same manner. 


_ 0. Practise in the open on targets at varying speeds and 
distances. 





‘the rule. 
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SECTION o1—FLANKING AND OVERHEAD FIRE. a 
1. The provision of supporting fire to our own troops is the 


‘main tactical role of the support platoon. The safety of the troops 


to whom such support is being given must be the first consideration 


_of the commander. 


: : ‘ ‘ther: 1 flan rhead. 
, Supporting fire can be provided either from a flank or overhead. 
weiss be flanking fire positions should be sought, not only 


| Bala rs eat reneral htained from the beaten 
because of the greater fire effect generally obtaine Din gine, DEUS 
‘gone in ene, but also because fire from a flank can be put down 


with safety considerably closer to the troops being supported than 


‘can overhead fire. Before the occupation of a position for the 


aes SO pe riag  ie ry to determine that such fire 
“roose of overhead fire it is necessary to determine oak i 
will be safe to our own troops. This increases the time required for 


‘tthe guns to be brought into action. 


3. In order that the safety of the troops may be ensured, it 1s 
essential that their position or movements should be observed by 


or known to the fire controller. 


In defence, this should not present any serious difficulty. In 


attack, the possibility of observing the movements of our own 


troops will depend on various factors, e.g., the nature of the ground 
(whether open, close, flat or hilly), obstructions to the field of view, 
bad visibility, smoke screens, etc. Since such observation can 
hardly be assured, 1t ‘s evident that considerable caution will have 


-to he exercised. 


4, Apart from the above considerations, the machine gun, by 


reason of its stable mounting and the close grouping of its fire, is 
well suited to carry out flanking and overhead fire with safety to our 


‘own troops. 


5. Flanking and overhead fire 9/e_ governed by definite rules 
which are contained in the following sections. 

In solving any problem in connection with the safety of our own 
troops. the worst possible case must be taken as a basis for applying 


Instructor's Notes 
Stores.—Sand mcdel, slide rule.” 
Method of instruction—-The application of the rules will be ex- 
‘plained on the model and the class will then practise on the ground. 
1. Explain the following are the ruleg,for flanking fire :— 
The diagrams in Plate III illustrate” examples of Defence and 
Attack. | sepa anes ee 
(a) The line of fire must not be closer than 6 to the line joming 
‘the gun and the flank of our own troops. 
Defence.—The Fixed Line must not be laid closer than 5° from 
the forward edge of the F.D.L. 
Attack.—Fire on the objective must stop as soon as any of 
our own troops reach a.line 5° from the objective. 





3° 





: om 
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(b) The 5° limit extends to a point (X) the range t 1] 
not be ‘ess than 500 yards beyond thie highest eaieon wae 
(c) This type of fire must not be attempted if the position at 
our own troops in the vicinity of the danger area is unknown. 
A As already pointed out, this entails either observation of our own 
troops, or a timed programme, based on a rate of advance, which 
must not be exceeded by the troops concerned. 1ce, which 


PLATE TL. 









OBSECTIVE Q. 
A ie eh 
: fel fy & ¥ yh aK 


ON POSITION 


§ DIRECTION OF 


a. The lateral allowance of 5° is made up as follows :— 
(a) 5° which covers :— | | 
i, Minor inaccuracies in aiming and _ traversing 
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ii. Movement of the tripod settling in during the first burst 
of fire, etc. 
iii. Half the width of the beaten zone. 
iy. Allowance to ensure the safety of our own troops. 
(b) 2° which allows for :— | 
i. The Right and Left 2 taps for group © A’? or the 2 taps 
outside the limits of a group “‘B”’ target. 
ii. The amount any normal wind might blow the bullets in 


towards our own troops. 


LESSON 67—OVERHEAD FIRE (THEORY) 


Instructor's Notes 


Stores.—Blackboard, slide rule, range table. 


Method of instruction.—The theory contained in this lesson will 
be explained and the class will work out simple provlems on the 
safety angle. 7t will be made clear that these problems are in 
practice solved on the slide rule (Lesson 68). | 


1. Explain 

Rules for overhead pire. 

(a) Ranges to our own troops must be known to within 5 per 
cent., 1.e., taken by range-finder, or trom a map of not less scale 
than 1/25,000. 

(b) Fire must not be delivered over the heads of our own troops 
when the range to those troops exceeds 2,000 yards. 

(c) It must be ensured that the bullets pass at a cértain minimum 
height above the heads of the troops being fired over. 
_.(d) Barrels and tripods must be in good order. 


9 Clearance and minimum clearances | 


(a) ‘‘ Clearance’? at any point is the vertical height of the centre 
shot of the cone above that point. In accordance with rule {¢) in 
para. 1, above, the mimmum clearance for every range to our own 
troops has been calculated, and is laid down on pp. 2 and 4, range 
table. In these calculations allowances have been made with a suffi- 
cient safety margin on account of :— 

(i) Permissible errors in range-taking (up to 5 per cent). 

(ii) Normal climatic variations. 

(iii) Errors in sighting of guns. | 

(iv) Movement of the tripod in settling in during the first 
burst of fire, ete. 

(v) The depth of the lowest shot of the cone below the centre 
shot. . 





which will cause the centre shot 


Suppose GX to be this position; any lower position would 
the trajectory to pass below § 
ance would not be given. 


oO 


(b) Influence of ground. 






TTS 


Fic. 16, 


In Fig. 16, the cone at C is clearing troops at Z owing to two 


cistinect factors :-— 


(a) The natural curve of the trajectory above its line of sight. 


(b) The fact that the troops at Z are helow the line of sight 
to the target. 





Fre, 17. 


In Fig. 17, the cone at C is clearing troops at Z on account of 
‘the curve of the trajectory only. The problem to be solved in 
‘Figs. 16 and 17, before overhead fire can be opened, is whether the 
cone will clear the point Z by the minimum safety clearance. 


3. The safety angle 


The minimum clearance can also be expressed as an- ang 
‘Consider Fig. 18. 5 Bat tod sate, 
G is the gun. 
GX the axis of the hore. 
SZ the minimum clearance for our troops at Z. 
Theoretically, there is only one position of the axis of fis bore 
to pass exactly through §. 


| cause 
, and the necessary minimum clear- 





- defned as the minimum angle which must ded 
Bris Scab the bore and the line of sight to our own troops. 


-of the tangent angle for the range to our ps |. wes 
oe fabbended by the minimum clearance at that eit 
(SGZ). Safety angles are calculated for each range, and are lal 
-down in the range table, pp. 2 and 5. 





od | 


ms ee! aaa the safety angle for the range GZ 
The angle XGZ is’ known as the salety ang me included between. 


+t can be seen that it is made up 


Tt can be easily calculated, as own. troops .(X GS) and 


% 
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- 4. Control posts 


These must be selected so that :— 

(a) They are not more than 6 feet above the guns. 

If this is fulfilled, then the amount that the troops are 
below the line of sight to the target as measured from 
the control post can be taken as being the same as ib 
is from the guns. 

Tf the control post is more than 6 feet above the guns 
then the difference in the lines of sight to the troops 
and target as measured from the control post will 
NOT be the same as from the guns and therefore the 
slide rule will not give the true answer. 

(b) The target, guns and troops must be visible from the 

control post, for obvious reasons. 

(c) The range Control Post—Target and guns—target must 
not differ by more,than 50 yards for the same reason 
as in (a) above. 

5. Application of the safety angle nm 

In order to decide whether our troops in a particular position 
are safe when a target is to be engaged, it is necessary to Compare 
the safety angle for the range to our own troops with the tangent 
angle for the range to the target. If combined sights are used, the 
tangent angle for the lowest range must be compared. The procedure 
is governed by the following rules :— 

(a) If the safety angle required at the range to our own troops 

| is less than lowest tangent angle to be employed, our 

troops are safe. 
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(b) If the safety angle required is equal to the tangent angle,. 


cur ‘troops are safe, provided they are not above the line« 


of sight to the target. 

— Beample — 

If our troops are advancing 
a target the range to which is oiv | Hid 
fire im be BtdppeN” He OP casei haan eee 
yards from the sun, because 
L,S900=8° 4/—the safet 
table, page 3.) 


(eo)! Ee the safety angle required is greater than the tangent 
angle, our troops are not safe unless they are below the 


line of sight to the target to the extent of the difference - 


between these two angles, 
Hxample :— } 
Range by range-finder to target, 1,700 yards. 
Range by range-finder to own troops, 1,400 yards. 


Combined sights must be used, therefore work from lowest. 
elevation, i.¢., 1,650. 


Nafety angle required for 1,400—3° 247 Range table, . 
Langent angle for ~ ) 6350S 2946" Page 3. j 
Difference na: 38° 


‘Chereiore our troops must be 38’ below the line of sight to the: 
target to be safe. | 
The angle which our troops must be below the line of sight to. 
the target to be safe cam be measured from the gun: 
position by means of the graticules in field-glasses, by~ 
any obher accurate method of measuring vertical angles,. 
or by the slide rule. ia 
Theory of the rules for comparison of the safety angle with the. 
tangent angle — | 


In Fig. 19, G is the gun, Z our own troops, SZ the minimum: 
clearance for the range GZ and T is the target. 
Now if to hit T the axis of the bore were in: a position GX and 
the centre shot passes through 8, XGZ, the safety angle, is equal: 
to. the tangent angle to hit T, and our own troops are safe. 








along the line of sight towards. 


they reach a point 1,500" 
the tangent angle for 
y angle for 1,500 yards. (Range » 
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If to hit T the position of the axis of the bore were in a position 


'GX,, the trajectory of the centre shot would pass above 8 and our 


troops are safe. | 
Hence we get the rule that if the safety angle (XGZ) is equal 


to, or less than, the tangent angle (X,GT) our troops are safe pro- 


vided they are not above the line of sight to the target. 
If, however, to hit T the position of the axis of the bore were 


YaX.5, the trajectory would pass below $, and our troops at 4 are 


not safe. Here the safety angle (XG@Z) is greater than the tangent 
angle (X, GT). 


We have only considered. the case where our troops are on the 
‘ine of sight to the target. The ground will often be favourable, and 
ur troops (Z) may be below the line GT. 

In, Fig. 20, the ground is favourable, and our troops, instead of 
‘being at Z are at Z,;we can therefore lower the axis of the bore 
from GX to GX, where X ,GZ, is the safety angle for the range 


GZ, (or GZ) and X,GT is the tangent angle to hit T. 


Here it can be seen that the safety angle X,GZ, 18 greater than 
the tangent angle (XGT) by the amount the ground has given 
us (ZGZ,), and our troops are safe. The ground must give us this 
amount, or our troops would be unsafe. 





Fie. 20. 


Hence we get the rule that if the safety angle for the range to 
own troops is greater than the lowest tangent angle used to engage 
the target; our troops will be safe if the angle between the: line of 
sisht to the target and the line of sight to our own troops is equal 
to, or greater than, the difference. 


. LESSON 68—USE OF THE SLIDE RULE 
IN OVERHEAD FIRE 
Instructor's Notes 
Stores.—Slide rules. ) 
Method of instruction.—The various methods of applying the 
slide rule will be explained indoors and the class will then practise 
on the ground. The instructor setting practical problems. 
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1. Explain—The purpose of the slide rule 


In order to save the labour entailed in comparing the tangent. 
angles and salety angles, the Slide Rule is provided. . (Lesson 92.): 


. Lo use the slide rule in the case mentioned in the example in 


Lesson. 67, O(c), set 1,400 yards on the ‘* Range to Own Troops ” 


scale against 1,650 yards on the ‘‘ Range to Target ’’ scale. This. 


will cause the slide to project above the top of the rule. 


Hold the rule verticaliy at the full length of the string, bringing. 


the shoulders at the top of the rule Y, in Vig. 21, along the line of 
our own troops nearest the target. 


If the target can be seen above the top of the slide X, our troops. 


are safe. 


In effect, the height XY subtends at 24 inches from the eye- 
the amount our troops must be below the line of slight to the target. 


to be sate. | 
On the right side of the rule will be found a scale on which this. 
amount is indicated when the slide rule is set. 


>- 4 


— fitemp. & BART] 
‘Y_|}ON REVERSE |] Y 








SLIDE SET 
1400-1650 





The slide rule is set and used as above. 


Fic. 21. 
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9. The practical use of the slide rule 

The slide rule is employed in the following cases :-— 

(a) In the reconnaissance for a position irom which to engage 
« definite target over the heads of our troops who are stationary, 
to determine whether fire can be opened with safety. 

(b) To determine how near to a target our advancing troops cal 
be supported by overhead fire with safety. 

The nearest position of our troops to the target is known as the 
‘far limit of safety ’’ for that particular target. 

The problem is solved by trial and error, using the slide rule as 
follows :— ~~ 

The fire controller picks up a point (B) short of the target T 
(Fig. 22) up to which he estimates our troops could advance with 
safety. He orders his range-taker to take the range to this point 
and obtains the range to the target. He sets the slide rule as in 
nara. 1, above, taking the range to B as the range to our own troops. 
If the projection XY (Fig. 21) does not fit in between the lines of 
sight to B.and T, our fire must cease ab some point nearer the gun 
than B. Tf it fits in with some amount to spare, then fire can be 
continued until our troops reach some point closer to T. 

Another point is then selected for trial either nearer or further 
away from B, and the procedure repeated until the far limit of 
safety is found by a process of elimination. 





Phe, 2S Se ee Se 


, i =e eee vil, : 
AT mat at tle 
5 t = — 


ne 
zx == 





jf ci fs oe ee Pe rd ee a et elaine mt = 
recherche erepnear! SD ae Hehe eee ee a La er ae 












scale read the graduations 


‘Troops “ 
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(c) To determine, when our troops are withdrawing, the _ line 
they must clear before fire can be opeped on the ground evacuated 
by them, 

~ Work out the far limit of safety as in (b) above, taking the ground 
on which fire is eventually required as the target. 

_ (d) To determme, in the case of our troops advancing along the 
line of fire through the gun line, what line they must clear before 
fire can be opened. | 

This position is known as the “near limit of safety ’’ for the 
particular target concerned. 

Using the graduations marked in red on the “ Range to Own 
Troops *’ scale, proceed as in (b) above. i 

In the following three cases the slide rule is set with the slide 
flush with the shoulders at the top of the rule. | 

(e) To determine the near and far limits of safety when our troops 
are on the line of the sight to the target. 

Opposite the range to the target on the “ Range to Target ’” 
both on the red and the black scale 
on the slide, These graduations indicate the ranges to the near and 
the far limits of safety respectively. 

The actual positions on the ground are found by trial and error. 

(f{) When our troops are stationary, to place overhead fire as 
close to them as possible. 

Opposite the’ range to our own troops on the “Range to Own 
scale read the graduation on.the ‘Range. to. Target ~ 
scale. Using this range and the position of our own troops as. a point 
of aim, our troops will he safe. . 

(c) In the case when our, troops, advancing towards the target, 
have reached the far limit of safety, to lift the fire so that over- 
head supporting fire can be continued until they reach the original 
target. | : 

On the ‘‘ Range to Own Troops ”’ scale note the position of the 
range which has been in use for engaging the target (this must 
have been obtained within 5 per cent.). Read opposite this the 
graduation on the ‘‘ Range to Target ”’ scale, Using this range 
and the target as a point of aim, our troops will be safe when they 
reach the position of the target. | 

LESSON 69—THE GUN METHOD 
| Instructor's Notes 

Stores.—Gun, range table, or slide rule. 

Method of instruction.—The instructor will explain the rules for 
this method and show, by demonstrating with the sight, how, the 
clearance is obtained. 

The class will then practise on the ground. 

1. Explain 

i. This is a special method of covering advancing troops, only 

applicable when the ground at the target rises at a considerable 
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angle to the line of sight. It is ineffective on level ground. Its use, 
therefore, is confined to hilly country, such as is met with in moun- 
tain warfare operations. | 

ii. The principle underlying the method is that after the gun 
has been laid to hit the target by direct means, the sight is raised 
by an amount depending on the range to the target. The line of 
sight thus given will indicate the furthest point to which our troops 
can advance with satiety. 

iii, The rules for the employment of overh 
are i— 


ead fire by this method 


(a) The troops over whose heads the fire is being directed must 
be kept under observation. 

(b) The range to our own troops must not exceed 2,000 yards. 

(c) Barrels and tripods must be in good order. 

(d) The range to the target must be known to within 5 per 
cent. of error or the target must have been previously 

| registered. 

(e) The range to the target must not be less than 700 yards. 

(f) If the range to the target 1s between 700 and 1,200 yards, 
the sight will be set at 500 yards above the actual range. 

If the range to the target is over 1,200 yards, the sight will 

be set at 400 yards above the actual range.* 


2. Procedure 

i. The fire unit commander, having obtained the range to the 
target from the range-taker, orders the range or ranges to the guns 
and indicates the target. 

When the guns have been laid on the target, he will then order 
‘‘ Far safety limit—Sights up 500 (or 400),’”’ as required. 

The firer adjusts the sight accordingly and notes where the 
new line of sight cuts the ground. This point marks the position 
up to which our own troops may advance with safety, so long as 
the fire is directed at the target. The firer will use this point as an 
aiming mark on which to check his aitm when firing. Any corrections 
in elevation to obtain effect will be made by means of the elevating 
wheel. | 

ii, When our own troops reach the far limit of safety, the pro- 
cedure in Lesson 68 may he employed if required. 

Note.—Zhe personnel of infantry companies should be taught thaa 
method, for use in Frontier warfare (India), which may prove very 
useful for guns of infantry platoons to support gmicquets. 


* These rules will ive practically the same clearance over our own tro : , 
as demanded in range table, pp. 2and3. It must be realized that they only 
rahe to troops approaching the target, and not those in close proximity to the 
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SECTION 22—FIXED LINES FOR DEFENSIVE FIRE 
1. Definition (see page 1). 
2 Measures to maintain direction and elevation 


(a) The aiming peg. 
(b) The dial. 
(c) The clinometer. 
Both (b) and (c) are additional measures so that if the aiming 


peg is knocked down or displaced the direction and elevation can 
be checked and the aiming peg replanted. 


5. Pre-arranged area of ground 
There are three situations to be considered :— 
(a) A pre-selected target such as a cross roads or clump of 
trees through which the enemy are likely to pass. 


(b} An area of ground such as a gap in some trees or a field in 
front of a wood. (See Plate IV.) 


(c) As close as possible to a defended locality. 


4. Rules 
(a) Once the fixed line has been laid out, the tripod must NOT 
be moved. 
(b) The rules for flanking and overhead fire (Lessons 66 and 
67) still hold good and must be applied. 


5, Procedure common to all fixed lines 


(a) Unload and clear the guns. 


(b) Lay the guns on their fixed lines by one of the methods 
given below. 


(c) Zero the dials. 

(d) Check the elevation on the guns. 

(e) Plant the aiming post. 

(f{) Remove the bar-foresight. 

(g) Half load and press the thumb-piece. 
When the fire is required, then order :— 

{h) All the guns to lay on their fixed lines. 

(1) Method of fire (if necessary). 

(j) Wind correction (if necessary). 

(k) The order to fire. 





FIELD IN 


FRONT OF WOOD 


GAP. IN 
TREES 
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LESSON 70—LAYING A FIXED LINE (FLANKING FIRE) 
| TO HIT A PRE-SELECTED TARGET. 


- Instructor's Notes 


Stores.—Gun, tripod, clinometer, bar-foresight and aiming peg. 


1. Explain and demonstrate 
(a) Make sure that all our own troops are safe. (5° clearance). 
(b) ‘Take the range to the target. 
‘(c) Order this range to the guns, combining sights if necessary. 
-(d) Lay the guns on the target by, any direct fire method. 
| (e) Complete the procedure common to all fixed lines. 
Haample of the above :—Range to target 1,000 yards. 
Fixed line. thank? 
Unload—clear guns—lock in-cover down. 
All—1,000. | 
Stack—slightly left and above—clump Of trees—(Target ‘‘N ”’ 
Plate IV). 
Lay. | 
Dials. 
Check elevation. 
Out aiming posts. 
Remove Bar-foresight. 
Hali load. 
Press thumb-piece. 


The guns are now ready to take on any targets that may appear 


until fire is required on the pre-selected target, when the orders 


will be :— 
All—on fixed lines. 
Load (if required). 
Right and leit 2 taps. 
Wind—(if required). 
Fire. 

Note,—T'he method of fire is given out just before the fire 18s 
required. The fixed line may have been laid out some hours before 
the fire 1s required and so the gun numbers may have forgotten it 
af it was given out when laying the fixed line. | ey 

It may be necessary to consider also the flanking safety for one 
or more defended localities. | 


2. Practise in the open or on landscape targets. 
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LESSON 71—LAYING A FIXED LINE (FLANKING FIRE) TO 
HIT A PRE-SELECTED AREA OF GROUND 


Instructor's Notes 


Stores.—As for Lesson 70. 
1. Explain and demonstrate 
(a) Make sure that all our own troops are safe. (5° clearance.) 
(b) ake ‘the range to the area of ground. 
(c) Order this. range to the guns, combining sights if neces: 
: sary to prolong the beaten zones, 
(d) Lay the guns on this area. 
(e) Complete the procedure common to all fixed lines. 
BB sls of the above.—(Range to area 1,010 yards.) See Plate 
Fixed line. 
Unload—clear guns—lock in-cover down. 
No. 1—350, No, 2—1,050. 
siightly left—house in foreground—left edge, Left 9 o'clock 
2 degrees—gap in trees. 
hay. 
Dials. 
Uheck elevation. 
Out aiming posts. 
Remove Bar-foresight. 
Half load. 
Press thumb-piece. 
When fire is required on this fixed line :— 
All—On fixed lines. 
Load (if required). 
Fire, bs 
_ Nore.—Both guns of the section will be laid on the same point. 
Neither gun will traverse right nor left. 


A wind correction will not. normally be needed as the fire is only 
required to fall somewhere on the area. If however the fire con- 
troller thinks that the wind will blow the bullets off the area he can 


order a wind allowance before the order ‘‘ fire". 


Up to 800 yards the trajectory of the bullet is man high and so 
only one elevation will be necessary, but over 800 yards ranges 
differing by 100 yards should be given to the guns so as to prolong | 
the area covered by the beaten zones. a 


2. Practise in the open’ or on landscape targets. 





ee nnn 
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LESSON 72—LAYING A FIXED LINE (FLANKING FIRE) AS 
NEAR AS POSSIBLE TO A DEFENDED LOCALITY 


Instructor's Notes 





Stores.— As for Lesson 10, 
1. Explain and demonstrate 

(a) Choose a point on the forward edge of the locality to be 

defended, and take the range to this point. 

(b) Order this range to the guns, combining sights if necessary 

to prolong the beaten zone. (See note on this in Lesson 
71.) 

(c) Lay the guns on this point 

(d) By means of the bar-foresight lay the guns §° to the 

flank of the defended locality. 

(e) Complete the procedure common to all fixed lines. 
Hxample of the above. (Range to selected point 980 yards.) 
Fixed line. 

Unload—clear guns—lock in-cover down, 
No. 1—950, No. 2—1,050. 
Slightly leit—house—Right edge. 
Lay. 
Affix Bar-foresight. 
Realign line of sight on house. 
All right S=degrees. 
Dials. 
Check elevation. 
Out aiming posts. 
aemove Bar-foresight. 
_ Half load. 
Press thumb-piece. 
When fire is required on this fixed line :— 
All—on fixed lines, 
Load (if required). 
Fire. 


' Note.—Both guns of the section will now be laid on the same 
place. Neither gun will traverse right nor left. 


2. Practise in the open or. on landscape targets. 
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LESSON 73—LAYING A FIXED LINE (OVERHEAD FIRE) TO 
HIT A PRE-SELECTED TARGET 


Instructor’s Notes 


- Stores.—Gun, tripod, clinometer, bar-foresight, aiming peg, slide 
rule and range tables 


1. Explain and demonstrate 
(a) Take the range to the target and own troops and ascertain 
that the troops will be safe when using the lowest eleva- 
tion required to hit the target. 


(b) Order the range to the target to the guns, combining 
sights 1f necessary. 
(c) Lay the guns on the target. 
(d) Complete the procedure common to all fixed lines. 
Example of the above. Range to target 1,845 yards, range to 
own troops 1,420. Difference in lines of sight 40’. 
Fixed lines. 
Unload—clear guns—lock in-cover down, 
No. 1—1,800, No. 2—1,900. 
Poplar—right 2 o’clock 2 degrees—clump of bushes to right of 
Church. 
Lay. 
Dials. 
Check elevation. 
Out aiming posts. 
Remove Bar-foresight. 
Hali load. 
Press thumb-piece. 
When fire is required on this fixed line :— 
Ali—on fixed lines. 
Load (if necessary). 
Right and left 2 taps. 
Wind (if required). 
Fire. 


2. Practise in the open or on landscape targets. 
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| : Sone irene ED LINE (OVERHEAD _ FIRE) 
‘ESSON. 75—LAYING A FIXED LINE (OVERHEAD 
ve NEAR AS IS SAFE TO A DEFENDED LOCALITY, 
if EACH GUN COVERING. ABOUT 25 YARDS 
OF FRONT 


LESSON 74—LAYING A FIXED LINE (OVERHEAD FIRE) 
so AS TO PUT A BELT OF FIRE ON A PRE-SELECTED 
AREA OF GROUND, EACH GUN COVERING 
ABOUT 25 YARDS OF FRONT 

Instructor's Notes THetriichara Notes 
Stores.—As for Lesson 16. 
1. Explain and demonstrate 
(a) Take the range to the area and to own troops and ascer- 
| tain that the troops will be safe. 


(b) Order the range to the area to the guns. (Do not combine 
sights.) 


(c) Lay the guns on two points about 1” apart. 
(d) Complete the procedure common to all fixed lines. 


Stores.—As for Lesson 75. 
1. Explain and demonstrate pig 
(a) Obtain the range by range-finder to the forward edge of 
the defended locality. ae apa 
\ ‘rom the slide rule or range tables ascertain the minimum 
Ma Roma | ‘vill epee safety of the troops in the 
defended locality. 
(c) Order this safe range to the guns. ni 
(d) Lay the guns on two points on the forward edge of the 
locality which are about 1° apart. — . 
(ec) Complete the procedure common to all fixed lines. 
Example of the above. Range to forward edge of own troops 
1,610 yards. 


Example of the above. Range to area 1,515 yards, range to 
troops 985 yards. Diiference im angle of sight 157. 

Fixed lines, 

Unload—clear gun—iock in-cover down. 

All—1,500. | 


ae a Fixed lines. 

Lay. Tnload—cle uns—lock in-cover down. 
a7 1—Right 3°—No, 2—Right 2°, Unload—clear guns—loc 

Dials. 


All—1,950. 
Check elevation. be Pah hove—clump of trees—left edge— 
Out aiming posts. Stack—Shightly eR ch bear a4 | 

Remove Bar-foresight. 

Half load. 


Press thumb-piece. 


“Wo. i—tay—clump of trees—leit 1 degree—junction of 
J hedgerows—No, 2—hay, . y 


‘Dials v calf, 


Check elevation. \Rogs a b Bs G. 

Out aiming posts | wd | igh 20 the 

Remove Bar-foresight. 

Half load. 

Press thumb-piece. ‘4 
When fire is required on this fixed line :— 

Ali—on fixed lines. 

Load (if necessary). 

Right and left 2 taps. 

Fire. 








When fire is required on this fixed line :— 
Al:—on fixed lines, 
Load (if neceSsary). 
Right and left 2 taps. 
Fite. 


Nores.—(z) [f there had been two objects about 1° apart which 
could have been indicated, the guns could have been laid on them, 
é.g-, Poplar—right 4 o’clock 4 degrees—bush—No. 1—Lay—Bush 
—Leit 9 o’clock—where hedgerow disappears—No. 2—Lay. 

; (22) ae laying the guns 1° apart and traversing right and left | 

taps, the section will cover approximately 50 yards. Norss.—(i) No lifts are necessary. | _ 
Gi) No correction for wind is required as it does not matuer I} 
the bullets fall slightly to the right or left, all that is needed 1s to 
nut down a belt of fire as close as possible to the defended locality. 


2. Practise in the open or on landscape targets. 


(127) No wind allowance is required as it does not matter if the 
bullets fall slightly to the right or left, all that is needed is to put 
down a beit of fire across the preselected area of ground. 


2. Practise in the open or on landscape targets. 











any direction guns 
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SECTION 23—INDIRECT FIRE 


the opening of fire rapic | : 
depe ees rapidly and effectively by indi means 
pene on accuracy in the use of the eons ie eect ST aes 
Imnute precision in drill, This instruments and 


standard of training and freqnont practice, "Sd PY & high 


LESSON 76—GENERAL PRINCIPLES 
fnstructor’s Notes 
Stores.—Black board. 
Explain 
1. Zero Lines 


Lines which are arall, 
remain parallel. liana 


Therefore to pro 


when swung through the same angle 


vide a basis from which fire car 
pe Py s, 5 . ; : alle C ca | Ce .- . 
are initially placed on parrallel ate ae 


f oh aaeed / 
4 / 
/ / 


i, 


|= / % i/ 
is / S / 
/ c | 
/ o; / 


X= an angle of switch 


tuted Fra. 23. 
ne direction of the zero lines is normally the first target 











‘58 


2. Gun Frontage , 
Normally 30 yards: guns on parallel lines cover @ width on the 


target equal to the gun frontage. 


3. Method of laying ue Me 

(a) Direction—by means of a visible aiming 
alignment with the target. 

(b) Elevation—as a quadrant angle put on by means of a 


point in direct 


clinometer. 
(c) Direction and elevation are maintained by an aiming 
mark. 


4, Errors in range and direction 

Errors in range are allowed for by applying the principles under- 
lying the Combined Sight Rule, as in Direct Fire, Lifts will be 
given in minutes. 

To allow for errors in direction and to cover the gaps. between 
the guns the method of fre will be right and left 2 taps. Targets 
wider than the gun frontage are engaged by switching. 

5 Methods of giving the original line 

Qne gun, termed the pivot gun, is aligned on the correct position 
on the Target for that gun by one of the following methods :— 

(a) The Crest Method (Lesson 80). 


(b) The Peg Method (Lesson 81), | 
‘he other gun is placed on parallel lines to it as described in 


‘Lesson 82. 


6. Elevation is obtained by a combination of the tangent angle 
for the range to the target, plus or minus the angle of sight. 

7. The following lessons deal with the above methods. Ihe 
details of the necessary Fire Orders are given in Lesson 738 and 
Section 24, and the procedure is given in Section Drill—Indirect 
Fire, Section 14. 


LESSON 77—OBTAINING ELEVATION 
Instriutctor’s Notes 


Stores.—Blackboard, range tables, directors. 


Method of instruction.—The procedure will be explained indoors. 
The squad will be practised with examples and the instruction com- 
pleted out of doors on various types of targets. 

Explain 

‘he elevation is obtained by one of the processes given below :— 

(a) When the angle of sight to the beet can be taken from 
a position which is within 6 ft. in height of the gun position, and 
which is not more than 150 yards distant from it. 
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Measure the angle of sight to the. tarset bv —mean Baie 
director. For all practical purposes this aon -U “by means, of the 
: AG yurposes this can be taken as being th 

angle of sight from the gun ee Be e taken as being the 


Correct the range given by aor mi ; | fe | ; 1a 
, : ange given by the range-taker by th or 
instruinent was in front of, or behind, rhe guns. ee haa 


The elevation will be ive th , un int OTE 
of. sight. given to the guns as a range + the angle 


(b) When the angle of sicht to the tar = Niches! | 
UN uni [ signt to the target cannot be taken from 
a position within 6 ft. in height of the gun position. one of the 
he eG ee ne be employed. Both entail measuring the 
ngie of sight from the observation ‘0 the target a eg 
oun poole ion post to the target ano to the 


(1) Using the range O.P. to target and the angle of sight to ¢ 
target, obtain from the V.1. table or slide ruie 5 re x 
cera ee Fels one Ou | or side rule the height the target 

Obtain the distance O.P.—gun_ position by paci stimation 

, | , Bhs tctecrt ana JOSILION Dy pacing, estimation 
a pi oleae nS pee the angle cf sight to the oh position, 
obtain Irom the V,l, table or slide rule the height the or siti 
1s below or above the O.P. (RIS el aa 


A comparison of the heights of the | sition | 
| ay _ Of the neigh he gun position and target 
above or below thesO.P. will give the height the target is chore ree 
below the gun position. 


a this from the V.I. table or slide rule to an angle of 


Hzample :— 


Angle of sight from O.P. to target—Depression 22°. 

Angle of sight from O.P. to gun position—Depression 2° 20’, 
Range O.P.—target, 1,700 yards. | 

Distance O.P.—gun position, 80 yards. 

Range gun position—target 1,750 vards, 

Larget is below O.P.—11 yards The : ik ed by & 
2 co an ow Il yards. (The amount subtended by 22 
Gun position is below 0.P.—3 yard (The amount sv 1b 
2° 20" at 80 yanis » yards, (The amount subtended by 

Therefore target is below gun position 8 yards, 
From VI. table or slide rule angle of sight (8 varde 50 
yard) Cqaueene ration e angle o sight (8 yards at 1,750 


11) Find the height that the ta ia ahovel ar wala | 
a ia Wau g | at the target is above or below hi ouns 
From the. graph on page’ 15 of the range tables, against the 


amount the target is above or below the cuns un t; 3 
required, read the necessary Q.A. > : vu nine hi rae 
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LESSON '78—FIRE ORDERS—INDIRECT 
Instructor's Notes | 


Stores.—Blackboard, range tables. 
The lesson. should be carried out in the form of a lecture. 


1. Explain 
The sequence of an Indirect Fire Order will be :— 


(a) Elevation {or elevations). 

(b) Grest clearance drill (N.C.O. i/e guns). 

(c) Out aiming posts (or Pick-up gun aiming marks). 
(d) Guns ready to load (N.C.O. i/e guns). 

(e) Lead. 

(f) Method of fire, 

(2) Side wind allowance. 

(h) Rate of fire (if Rapid). 


4i) Order to fire. 
2. Notes on the above orders 
(a) Hlevation (Lesson 77)— 
(i) Preceded by ‘' Elevation All (or No. 1, etc.)” 
(ii) Angles given to the nearest 5 minutes, 
(d) Guns ready to load. 
The N.C.Q, i/e guns will not report until he has satisfied 
himself that the Nos. 3 have come back behind the guns. 
({) Method of fire. . | 


fe 


Ordered as :— 
‘Right and left 2 taps.’’ 
(¢) Side wind allowance. 
(i) Preceded by ‘‘ Wind ’’ and ordered in degrees and minutes 
to the nearest 5 minutes. 

(ii) The allowance ordered will be placed on the bar-fores’ ght. 
(iii) When the wind deflection ordered has been placed on the 
bar-foresight No. 1 will tap the gun over until he has a 


correct aim on the aiming post over the blade of the 


bar-foresight. 
4. Orders during a shoot 
(a) Infts. 
Given in minutes which will be determined from the range table, 
pages 2 and 3. col. 3, and given in the form— 
‘‘All—up . . . mins.’’ 7 
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This order may be given verbally or by signal as detailed in 
sub-para. (b) (11) below. 
(b) Ranging corrections. 
(i) Direction. 
The amount of switch required is measured by the director, 
glasses, or by slide rule according to the time available. 
The correction may be given verbally, or the following semaphore 
signals may be employed :— 
Ts «= Tight 307. 
L... leit 30’. 
To double or increase further the corrections, the code letter will 
be repeated as necessary. | 
(ii) Elevation. 
The fire controller estimates the correction required in hundreds 
of yards, and orders the result In minutes :— | 
All—up (or down)............... minutes. 
This order may be sent by semaphore signal as follows :— 
LU anh yon aC tes 
N... down 10’. 


To double or increase further the correction, the code letter will ~ 


be repeated as necessary. 

If during the shoot it is seen that any gun or guns are firing over 
or short as compared with the remainder, the order ‘“ check 
elevation ’’ will be given. 

LESSON 79—METHOD OF ENGAGING TARGETS— 
INDIRECT FIRE 


Instructor's Notes 
Stores.—blackboard, range tables and slide rules. 
The subject-matter will be given in the form of a lecture. 
1. Classification of targets. 
(a) Smaller than or equal to the gun frontage with or without 
depth. 
(b) Greater than the gun frontage with or without depth. 


2. Methods of engaging— 
(a)! Direction :— 


(i) Targets smaller than or equal to the gun frontage. Lay 
the guns on parallel lines astride the target, 

(11) ‘Targets greater than the gun frontage. Lay the guns 
on parallel lines with the pivot gun on its flank of the — 
target. When this portion of the target has been 








Of 


engaged switch the guns over by the amount that the 
gun frontage subtends at the range to the target. 
(b) Elevation— 
(i) Targets without depth— 

Start with all guns on the lower Q.A. required (if range 
calls for combined sights) and give a lift equivalent to 
100 yards in minutes. 

(ii) When the target has depth— 

Start with all guns on the lowest Q.A. required to engage 
the near end and the lift in the equivalent of 100 yards 
in minutes until the highest elevation required to hit 
the far end is reached. If the difference in angle of 
sight is greater than 20’ then an extra one or the lifts 
of 100 yards in minutes must be given. 

For examples of indirect fire orders, see Section 24. 


LESSON 80—THE CREST) METHOD 
Instructor's Notes 

Stores.—T'wo guns and tripods, and indirect fire equipment. 

Method of instruction. —The theory will be explained indoors and 
the Instructor will then give practice out of doors. 
1. Explain 

his method can be used when the guns are in action just behind 
the crest, and the target, although not visible from gun height, 
can be seen by the fire controller or N.C.O. i/e gun line, from any 
position directly behind the guns up to about 25 yards back. 
2. Procedure 

When the guns have been mounted, the fire controller or N.O.O. 


ife gun line, stands or kneels behind the pivot gun at a convenient 
distance away. He orders the No. 1 to lean his head aside. He 
then orders him to tap the gun right or left until it is laid on its 
correct position on the target. (See Lesson 46.) ) 


LESSON 81—THE PEG METHOD 


Instructoms Notes 


Stores.—Two guns and tripods, 
pegs, blackboard. 

Method of inatruction Ags for Lesson 80. 
1. Procedure | 
_ wo or more pegs are al 
target for the pivot gun. 


They will be placed so that the line joinin 
the position chosen for the pivot gun. (Fig. 24.) 
two 1f more than two-have been used, 
position at gun height. 


indirect fire equipment, four 


= 
is | 


‘gned on the correct portion of the 


g them passes over 
) Both pegs, or any 
must be visible from this 
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. When the guns are brought up, the pivot gun is mounted in direct 


alignment with the pegs and laid on them. 





2 G.I. 


Se ere 


Kia. 24. 
LESSON 82—METHOD OF PARALLELING THE GUNS 
Instructor's Notes 


| Stores.—Bla-kboard , two guns with tripods, two pegs and 
mndirect fire equipment. 


Method of Ifnstruction.—The theory will be explained inavors 


and the instructor will then give individual practice out of doors. 
Procedure—(When No, 1 gun ig the pivot gun), 
(1) The Pivot gun is aligned . ect sition on t] 
" i § < a : ae on the correct position on the 
(11) I'he dial of the pivot gun is set at 180°. 
(111) No. 2 gun lays on the centre of the socket of the pivot gun 
. and its dial is set at 0°. 
(iv) The pivot gun then swings round and lays on the centre 
of the socket of No. 2 gun. The angle against the 
___ pointer on the dial is read off and given to No. 2 oun t 
(v) No, 2 gun is then swung through this angle and is then on 
a zero line parallel to that of the pivot gun. | 


_Nore.—When reading the dial of the pivot gun the direction 
(right or left) is reversed before the angle is given out to the other 
gun. | KRSM ce | 
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Fic. 25. 


‘Theory 


G, is, the pivot gun and has been laid’ on the right end of 


the Target T,T,. G,G, isthe line joining No. 1 Gun to No. 2 Gun, 


Itlis desired to place G,T, parallel to G,I,. 


If the angle TGC, plus the angle T,G,G, equals 180°, then 


G,T, will be parallel to G,T,, and therefore the angle T,G,G, 
‘will equal 180° minus the angle T,&,G,. | } aay 


The position of No, 1 Gun when it is laid on the right end of 
the target is shown in black. Its dial is set so that 180° on the 
degree scale is opposite the pointer (A) which is attached to the 


crosshead of the oun. pate 


When the gun is swung round and laid on No. 2 Gun, it will be 
ain the dotted position and the pointer will have moved round from 


180° to a position P on the degree scale. 
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This degree scale runs from 180° through 90° left to 0°. Andi — 


it will be seen that the angle through which the pointer has swung. 


is the same as the gun and therefore equal to the angle T,G,G,. 


And the reading on the degree scale plate at P will be equal to 


an angle of 1809 minus the angle T,G,G,. But T,G,G, equals 
180° minus the angle T,G,G,. Therefore the reading on the — 
degree scale at P equals T,G,G,. And if No. 2 gun swings: 


through this angle it will be parallel ‘to No. 1 gun. 


LESSON 83—SWITCHING FROM ONE TARGET TO 
ANOTHER 


Instructor's Notes 
Stores.—Blackboard, one gun and tripod aiming post and director. 


Method of Instruction.—The subject matter will be given in the 
form of a lecture and the instructor will then give individual practice 
out of doors. 


The angle of switch may be measured with a director, field! 
glasses or a slide rule. The position from which it is measured 
must be within the parallel lines of the guns, either forward or: 
behind the gun line. . ol 


When the angle of switch is measured from a position not more 
than 50X from the guns, the angle obtained will be, for all practical. 
purposes, suiliciently accurate, and this angle will be given to the- 
guns. 


When, however, the angle is measured from a position more- 
than 50% from the gun, it will not be sufficiently accurate and there- 
fore the following calculation must be made :— | 


(a) Measure the angle TOX (where X equals the new target). 


(b) Find the number of yards this subtends at the range OX.. 
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(c) Find what angle this number of yards subtends at the range 
_ GX, this is the switch to be given to the guns. 
r y 





G 
Fia. 26 
LESSON 84—CREST CLEARANCE 
| Instructor's Notes 
Stores.—Blackboard, range table, director, gun, ‘tripod and 


clinometer. 


Method of instruction :—The procedure will be explained indoors. 
The squad will be practised with examples and instructions com- 
pleted out of doors on various types of targets. 

1. Explain ¥ 

The initial responsibility for determining whether the bullets wall 
clear the crest in front of the guns rests with the fire controller. 
He must ensure that, when he chooses the gun position, clearance 


exists for the target or targets he intends to engage. 


Tt will not always be necessary or practicable to resort to 
measurement by instruments and calculation of crest clearance 
during the reconnaissance for the gun position. With practice it 





at 400, laying on the crest and then measuring t 
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may often be possible to judge how far back the gun position can 
be situated without risk of the bullets striking the crest. If, 
however, the range is short and the crest steep, it will be necessary 
to check the clearance as outlined below before the gun position is 
decided on and the guns are brought up. 


The subsequent responsibility will rest with the N.C.O. in charge 
oi the gun position. He must ensure that after the guns have been 
laid initially for direction and elevation, no gun is fired unless the 
bullets will clear, 


Further, he must, at the first opportunity, ascertain the lowest 
quadrant elevation at which the crest can be cleared and report 
it to the fire controller, He must check that no lower quadrant 
elevation is placed on the guns, 

Calculations should always be made with reference to the highest 
point over which the guns may he called upon to fire. 


The procedure for ascertaining the minimum quadrant angle 
either before or after the guns have occupied the position, and for 
checking whether the bullets will clear the crest after the guns 
have been given their initial line and elevation, is given below. 

2. (a) A crest up to 150 yards from the gun position. 

In this case the axis of the bore and the trajectory can be taken 


as coincident as far as the top of the crest, 4e., the bullet has not 
had time to fall appreciably, | 

(1) To ascertain the minimum quadrant angle to clear crest. 

Wf the axis of the bore were laid on the crest, the centre bullet 
would hit the crest together with all the bullets in the lower half 
of the cone. Jn order to allow for the lower half of the cone and the 
very small tangent angle required for 150 yards, the axis of the 
bore must be laid at least 15’ above the crest. 


Procedure 


Set the director up at gun height and measure the angle of sight 
to. the highest part of the crest. To this angle add 15’ to allow for 
the lower half of the cone, etc. Compare this angle with the 
quadrant elevation to hit the target. If the latter is the same or 
greater, the crest will be cleared. } 

If the guns are in position, this may be done by setting the sight 

| ha quadrant angle 
with the clinometer, | 


(11) To ascertain after the guns. have been laid for elevation and 


direction whether the crest will be cleared. 
set the sight at 400 yards. If the line of sight clears the crest the 

bullets will clear. | 

| This will allow for the lower half of the cone and the fact that 

the line of sight with the sights at zero is slightly above the barrel. 
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(b) A crest more distant than 150 yards from the gun position. 


(i) To ascertain the minimum quadrant angle to clear crest. 


If the centre bullet was required to hit the crest, the quadrant 
angle on the gun would be the angle of sight to the crest plus the 
tangent angle for the range to the crest. This, however, would not 
allow for the 5 per cent. error of the range-taker or the lower half 
of the cone. 


Procedure | , 
‘Obtain the range to the crest by range-finder. Increase 1b. b 
5 per cent. Look up in the range table the tangent angle correspond- 
ing to this range, and the depth of the lower half of the cone at this 

range. 


Take the angle of sight to the highest point of the crest. This 
may be plus or minus. 


The minimum quadrant angle required will be the sum of the 
above three angles. 


Compare this angle with the quadrant elevation to hit the target. 
If the latter is the same or greater, the crest will be cleared. 


If the guns are in position, this may be done by setting the sight 
at the range to the crest plus 200 yards, laymg on the crest with 
the gun foresight and then measuring the quadrant angle on the 
gun with the clinometer. 

(ii) To ascertain whether the crest will be cleared after the guns 
are laid for direction and elevation. | 

| ined by f -finder to the 

Add 200 yards to the range obtained by the range-finder to 
crest, place ihe resultant range on the sight, and see whether the 
line of sight clears. This 200 yards allows for 5 per cent, range- 
taking error in addition to lower half of the cone. 


LESSON 85—OVERHEAD FIRE WHEN FIRING INDIRECT 


5 
Instructor's Notes 


Stores.—Slide rules, range tables and director. 

Method of instruction.—The various methods will be explained 
indoors and the class will then practise on the ground. The 
instructor setting practical problems. 


Explai ie 
(a) The fire controller is responsible for selecting the gun position 
so that targets can be engaged without endangering our own troops. 
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(b) The Rules for Overhead Fire when firing direct (Lesson 67) 
apply equally to indirect fire. The O. P. must conform to the same 
conditions laid down for control posts. Ii the O. P. is more than 
6 feet above the guns, then overhead fire cannot be given. 

(c) The problem can now be worked out in two ways :— 


(i) By using the slide rule exactly the same way as for direct 


fire. (Lesson 68.) 


(ii) By comparing the safety angle for the range guns-troops 

alus or minus the angle of sight to the troops, according 
to whether the angle of sight to them is one of elevation 
or depression, with the lowest quadrant elevation 
required to hit the target. If the latter is the same or 
greater, then the troops will be safe. 
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SECTION 24 EXAMPLES OF INDIRECT FIRE ORDERS 
1. Target of less width than gun frontage, without depth 

Range guns—target, 1,600 yards. 

Angle of sight 40’ EI. 


Fire controller N.C.O, iJ/e gun position. 


Elevation. 
All—Two degrees five five minutes. 
Out aiming posts (or Pick up gun aiming marks). 
Guns ready to load. 


L0ad. 
Right and Leit 2 taps. 
Wind (if required). 
Fire. 
Stop. 
Aill—up 20 minuteS—Go on. 
2. Target equal to gun frontage, with depth of 200 yards 


Range guns—target (near end) 1,465 yards, guns-target (fax end) 
1,640 yards. 


Angle of sight near end 11’ El., far end 15’ KI. 


Fire controller N.C.O. ife gun position. 


Elevation, 
All—Two degrees one owe minutes 


Out aiming posts (or Pick up gun aiming marks). 


Guns ready to load. 


“’ 
Load. 

Right and left 2 taps. 
‘Wind (if required). 

Fire. 

Stop—Al—Up 20 minutes, 
Go On. 

Stop—All—Up 20 minutes. 
Go On, 








66 


5. Target greater than oun froniage, without depth 
nee guns—target 1,810 yards, © eae 
Width of target 1° $0’. 


Angle of sight 22’ Bl. 


Wire ‘Hay. i . j zs 
ontroller N.C.O0. ife gun ‘position: 


Elevation. 
A-l—Three degrees three owe minutes, 
Out aiming posts (or Pick up gun alming marks). 
Load. ) 
Right and left 2 taps, 
Wind (if required), 


Fire, 

stop, 

Go on. mali One degree.. 
Step. bt 

All—ieft one degree Ein 

Go on. sap 25 mins. 
eel | Stop : 

ep OTLAS Tala All—right one degree 
Go on. ae Tee... 
‘iid Stop. 





Guns ready to load.. : 
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SECTION 25—NIGHT FIRING 

1. This section contains the\ arrangements to be made tor 
engaging a target at night. It should be noted that these arrange- 
ments can be applied to conditions of bad visibility such as Iog, 
dust or smoke. | 

2. The simplest method of applying fire by night 1s to lay the 
guns by day on the target either by direct or indirect means and. 
then plant the pegs. | | 

3. Before darkness falls, all data required to enable the various. 
targets to be engaged must be obtained. 

These include some or all of the following :— 


The angles of sight and ranges to the various targets, 
The angular width of the targets. 

The angles of switch. | 

Data affecting | any existing or possible salety problem. 


4. When firing is carried out from positions behind the forward 
localities, special precautions, such as posting sentries or wiring, 
the danger area, must be taken to ensure the safety of our Owl 
troops when passing near the gun position. 


LESSON 86—RECONNAISSANCE BY DAY 
Instructor's Notes 

Stores.—Gun pegs, direction pegs and directors. 

Method of instruction—A simple tactical situation will be defined’ 
and the procedure explained. T'he squad will practise putting out 
the pegs. visi 

1. If the target can be seen from the Gun position :— _ 

(a) Mark the position for the pivot gun by a gun peg. 

(b) Place a direction peg for the pivot gun in direct alignment. 
between the gun peg and the correct position on the 
target for that gun. It is now desired to place the gum 
and direction pegs for the other gun on parallel lines 
to the pegs for the pivot gun. 


(c) If No. 1 gun is the pivot gun :— 
(i) Place the director over the gun peg of the pivot gun 
~ lay on the direction peg with the arrow opposite: 
(ii) Swing the director sight through ‘an angle of 90° to the 
left, and plant the gun peg for No. 2, approximately 
50 yards away, and so that it cuts the line of sight. 
through the director. . 
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(iii) Now remove the director and place it directly over the 
gun peg of No. 2 gun, and lay on the gun peg of the 
pivot gun with the arrow opposite 0°. 

(iv) Swing the director sight through an angle of 90° to the 
left and plant the direction peg for this gun as des- 
cribed in (il). 

The pegs 
Gun. 
2. When the guns are brought up, the procedure is as described 
qn Section drill—Night firing (Section 15, Lessons 48 and 49). 
3. When the guns have been laid, direction is maintained by 
means of the dial and elevation by means of the clinometer. 





LESSON 87—THE RELIEF OF GUNS BY NIGHT 


Instructor's Notes 

Stores.—T'wo or more guns and tripods, with complete night 
firing equipment. 

Method of instruction.—The guns will be in position, laid for 
direction and elevation. : 

The procedure of relief will be carried out in detail. 

Where opportunity offers, from this lesson can be developed the 
full process of occupation and relief by two separate sections. 
Explain 

1. The N. C. O. i/e the relieving gun will make sure that the 
gun peg is accurately placed for his gun. 

2. The aiming peg will be leit out. 

3. The gun to be relieved will then be removed and the reheving 
gun will be mounted accurately by means of the gun peg and laid 
for direction on the old aiming peg. Its dial will then be zeroed. 

4. Elevation is put on by means of the clinometer and direction 
maintained by means of the dial. 

5. The range card and all fire control details will then be handed 
over to the relieving unit. | | 


LESSON. 88—LAYING A FIXED LINE BY NIGHT, 
WHEN NO RECONNAISSANCE BY DAY 
HAS BEEN CARRIED OUT 
| Instructor’s Notes 
_Stores.—Gun, tripod, clinomcter, complete night firing equipment. 
1. Explain and demonstrate | 
(a) A light will be shown in the direction of the guns from a 
position on which the fixed line is to fall. 
The position must be chosen with due regard to satety. 


of No. 2 gun will now be parallel to those of No. 1 








this range. 
Zero the dial. 


(iii) Fix the night sights and re-align the line of sight on 


the light. 


meter, 
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(b) (i) Obtain the range by range-finder to the light. 
(ii) Lay the gun on the light, by means of the sight set at 


it may be necessary to assist with a torch. 


(iv) Check the elevation on the gun by means of the clino- 


(v) Load as soon as the individual showing the light has 


cleared the line of fire. 


2. Until those under instruction become proficient, practice in 
the open is best done by daylight. 
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_. SECTION 26—FIRE DIRECTION AND 
| - CONTROL CHARTS ~ 
l. For the conduct of programme shag wk re i 
Sy alent Uren _progra | Shoots, when fire is required 
at i arying periods On one or more targets, it will ee aaliy be 
ae erable to issue charts for the direction and control of fire. This 
i st he shooting the map and to firing by night; 
Adinpieé, Im the provision of covering nei lawn ck, 
base a COS Me SN be fire for a dawn attack, 


a 


4. Fire direction charts wil] be nee 
SRA Ua a : weetis Will be prepared by the support platoo 
commander, with the object of allotting task aieitla sulin 
AL suitable aig Gel aioe ce i =i to individual sections. 
_ 5. Fire control charts are made u 
for each gun, and are interpreted b 
are prepared from data obtained f 

issued, and by measurement, 


p by section commanders, one 
y a N.C.O. at each gun. They 
rom the fire direction chart, if 


The chart contains the actual detai 
rates of fire, and the elevation and am 


hn ount of traverse to be em- 
ployed for each target. be 


A suitable form is shown on page 72. 


When firing indirect by day, it will often 


ey be advantageous 
prepare a simplified form of chart for use ean CY, 


at the guns. 
LESSON 89—PREPARATION OF CHARTS 


Method of instruction.—Ofiicers will be instructed in the vrevara- 
tion af both types of A a a Cea 
eee C. Os. will study only the preparation of fire control charts. 
They wil be given the fire direction chart and instructed in comopil- 
ing the jfire control chart. 


1. Explain 


The angle of deviation of any target is the actual deflection frome 
zero to bring the gun on to its correct position on that target. 


4. It should be noted that both the Q.A. as calculated for 
normal atmospheric conditions, and the Q.A. corrected for the 
conditions at the time of firing, are entered on the chart, if necessary.. 





Fie. 24 
Frre DirecrioN CHART 


Date. 


Map. 


Ref. 


Remarks 


FTom 


Task 


Location 


Tinit and Role 


he 
a) 
> 


EIN, WW. 








rS 
o, 
E 


“ero 


foundland Farm 5468 
50x W 


to 


of Robin Hood Ball 


Track junction W. Corner 
544666, 


No, 1 Section (Sup- 
porting guns). | 


alon& : 


V1 


Guns laid on right end 
of Old Farm Clump 


Normal 


tracks | Z+10. 
539683 to 50x 8.W. | 


of 


9. Junction 





| Fixed line Cross Tracks 


| 2 min. 


§.D.F. | 
| Red, Sreen, red. 


KaPid, 
i 3 min, 


542685 to 50x East. - 





Normal. 


Sioned F. J. Branx, Capt., 





Commanding Support Platoon. 
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FIG, 25 
FIRE CONTROL CHART 


No, 1 Section—Role,....... ecsacecccc cscs 


Bearing of zeroline ........ 


N.C.O. i/e Gun—L/C orpl, Round. 


Clock time 


No. 1 Gun. 


Remarks 


Rate 
of fire 


Side | 
Wind Al- 


Tapping | 
R.& L, | 
| lowance 


Corrected | 


Zero time 


Angle of 


Q.A. QA. 


Normal 


deviation 
from zero 


Task | 


‘Taps. 


| From 












2 minutes 
On each ele- 


‘Rapid 


Zero 


| Vation, 





72 
re 
Ee 
Babe 3 
ae 
jd 2 


; 
Normal | vation al- 








? min, 


Rapid 
3 min, 


| 5 Minutes 


Normal &| 


on each ele- 
Vation, 


Repeat 


S.D.F. 
RED GREEN RED. 


once, 







Signed G. SMITH, Corporal, 





Section Commander, 


N.B.—Q. As, are always elevation if not marked DEP. 


Date are 





2. Method and sequence of instruction 
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SECTION 27—INSTRUCTION IN INSTRUMENTS 
1. General Remarks _ | 

(i) All ranks of the support platoon must be proficient in the 
use of the Clinometer, Bar-foresight, Aiming post, I irec- 
tion Dial, Elevating wheel and Night sight. 

(ii) Officers and N. C. Os. must be proficient in the use of the 

slide rule. The former and full rank N. C. Os. will also 
be trained to use the director. | 

(iii) Im addition to the above, all Officers and N. C. Os. should 
be able to determine whether a Clinometer is in adjust- 
ment. Similarly those Officers and N. C. Os. who are 
trained in the use of the Director should be able to test. 
the instrument for accuracy. 


The detail of these tests is given in the following lessons. 


(i) The various instruments will be explained and their employ- 
ment demonstrated. 


(ii) The personnel concerned will be practised in the use of the 
instruments. | 
LESSON 90—DIRECTOR, No. 4, MARK II 
(Puares V anp VI) 
Instructor's Notes 
Stores.—Directors. 
1. Explain and demonstrate 
Focusing of telescope. 
Pointer. 
Degree scale on director. 
Clinometer level and elevating gear. 
Degree scale plate. 


How to clamp the index plate and the functioning of the 
clamping screw. . 





Use of spirit level on stand. 
Hook attached to base plate. 

2. Describe how the instrument consists of :— 

‘A telescope with vertical pointer contained in the box. ‘The 
telescope can be focused by means of the eyepiece. 

On the left of the box is a clinometer level, consisting of a 
bubble arm, degree scale, and micrometer heads marked in 5s of 
minutes. The top half of the degree scale and the top drum for 
elevation, the bottom half of the scale and the bottom drum for 
depression. | 





————— ——- 
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On the underside is a slider alid 
director stand. 

The director stand consists of three 
is a hook for use with a plumb line. 
circular plate, to which is attached the clamping socket. 

The clamping socket rotates, and has a clamping screw for 
clamping the socket to the base. Ve) aaa | 

The degree scale plate is attached to the top of the clamping 
socket, and is marked in degrees from 0 to 180 right and left (RK. 

Above this is the index plate, which has an arrow inserted on 
the outer edge. On this plate is a milled nut for clamping the plate 
to the degree scale plate, and a spirit level for getting the director 
stand upright, and a compass. iE 

The carrier to which the director slider is attached is elevated 
or depressed by means of the slow motion elevating gear. 

‘The springs on the carrier and slider are for taking up play- 

4% Show how. to set up the director. 

Remove the director from the case, 

Fit the base of the, director into the carrier. | 

Splay out the legs of the stand so’that the director is at a con- 
venient height. It will be found that the kneeling position is the 
most suitable, but a lower position may have to be adopted, Press 
the legs firmly into the ground. Make sure that the degree scale 
plate is approximately level. | 

4 Show how to take an angle of sight. 

Tnloosen the clamping screw. By means of 
clamping socket lay the 


hinged legs, between ‘which 


and the director stand. 


Focus the telescope. 
the elevating gear and milled portion of the 
tip of the pointer on the target. 

By means of the milled head below the depression micrometer 
head, level the bubble. Read the angle of sight, by means of the 
degree scale and micrometer heads. Once the bubble has been 
levelled, the reading of the angle of sight may be taken later ab any 
convenient time. Readings to be to the nearest minute. 


When finished with, the arrows will be set at zero. 
5. Explain how to measure the lateral angle between two points. 
Set the pointer on the index plate opposite ‘* zero ’’ on the degree 
scale. | | | | 
Tighten up the clamping nut. By means of the elevating gear 
and milled portion of the clamping socket, lay the pointer on the 
first point. Tighten up the clamping screw. | | 
Loosen the clamping nut and lay the pointer on the second 
point. 


spring for attaching to ithe — 


The legs are attached to 4. 
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Read off the number of degrees and minutes, direction right or 
left. from the degree scale to the nearest 10 minutes. Ensure that 
the degree scale plate does not slip when the index plate is moved. 
Always move the index plate by holding the carrier bracket, and 
not the director. re 

Before putting the director stand in its case, set the slide hort- 
zontal, clamp the compass and set the pointer ‘on the index plate 
at. O degrees. | ae 


6. Practise squad. 


PLATE V 


Dirveeror, No. 4, Mark Il 


= ee Som oe 
ae — nrg, Nahe ee eg 





KEry 
1. For focusing telescope. 3. Angle of sight degree scale. 


Clinometer level. 4, For levelling bubble. shee ie 


bo 





77 


LESSON 91—ANGLE OF SIGHT INSTRUMENT 
(Pirate VIT) | 
Instructor's Notes 
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Pratm VI | 
STAND Director, No. 4, Marx [I 






Steres.—Angle of Sight Instrument. 
1. Explain and demonstrate 
For focusing telescope. 
Cross lines. 
Degree scale on instrument. 
Bubble and how to level it. 


2 Describe how the instrument consists of :--- 


A telescope with cross lines;’contained in the box. The teles- 
cope can be focused by pulling out or pushing in the 
eyepiece. 

On the top of the box is a glass plate, inside which can be 
seen a bubble. A reflection of this bubble can also be 
seen through the telescope. 

On the back of the box is a degree scale with a pointer, The 
top half of the scale is for elevation and the bottom half 
for depression. ‘The pointer is moved up or down by 
means of the micrometer head, which is marked in 5s 
of minutes and which is used both for elevation and for 
depression. 

On the underside is a slider and spring for attaching the 
instrument to the same stand as is used with a Director. 


For a description of the stand, see Lesson 90, 2, 

%, Show how to set up the angle of sight instrument. 

This is done in the same manner as the Director (Lesson 90, 3). 
4. Show how to take an angle of sight. 


Focus the telescope. Lay the junction of the cross lines on 
the target. 


By means of the micrometer head, bring the reflection of the 
bubble into the field of view and to such a position that 
the horizontal cross line cuts the centre of the bubble. 

Read the angle of sight by means of the degree scale and the 
micrometer head. Once the bubble has been brought 
into its correct position, the reading of the angle of sight 
may be taken later at any convenient time. 

Readings to be to the nearest minute. 


When finished with, the arrows will be set at zero. 


Kev 5. Explain how to measure the lateral angle between two points. 
1. Legs. 6. Degree scale plate. ii) Carrier Drasksk: This is done in the same manner as with a Duirector—See Lesson 
2. Hook. 7. Index plate. 12. Carrier. OOO: 
3. Base Diate. 8. Spirit level. 13. Side spring. ee babi 
4. Clamping socket. . 9. Clamping nut. 14, Elevating gear. 6. Practise the squad. 
5. Clamping screw. 10. Magnetic compass. 
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LESSON 92—TESTING THE DIRECTOR OR ANGLE OF SIGH'I 
INSTRUMENT FOR ANGLE OF SIGHT 


Instructor's Notes | 
ANGLE OF SIGHT INSTRUMENT | 


MARK IT Stores.—Directors or Angle of Sight Instruments. 





1. Select a position where there are two walls or upright posts, 
about 200 yards apart, and as far as possible in the same horizontal : 
plane. 





2. ‘lake the instrument to one wall (A), 1f possible at the corner | 
of a house. If testing a No. 4, Mark Il, director or angle of sight 
instrument, set the deine and minute scales to-zero. (This should 
not be necessary with a later pattern director.) Now lay the ins- 
trument on the other wall, and by means of the elevating gear i) 
centralize the bubble, | 


3 


PU) 








Look through the telescope and direct some one to mark the point | 
aimed at on a distant wall (B). Mark the wall where you are | 
standing at (A) at the same height as the subject glass of the ins- 
brument. 


5. Take the instrument to the distant wall (B), and place the 
object glass against a mark (Bb) made on the wall. In the case of 
the No. 4, Mark IJ, director or angle of sight instrument, keep 
the degree scale to zero. Bring the bubble to the centre of its run 
by means of the elevating gear. 





li the instrument is now found to be laid on the mark (A), it is | 
m adjustment, 


4. Ii it is desired to test more than one instrument it is neces- | 
sary to obtain a horizontal line. 
KEY 
sus aad laecarlah ead why ant IT, as in para. 4 above, the imstrument is found to be laid on | 
hy gpa a ol ea | the mark (A), the line joining (B) and (A) is a horizontal line, 
a ori cao eA ee | and it may be used to test other instruments. 
(#} FOR LEVELLING BUSBLE If the instrument is found not to be laid on (A), the bubble being | 
central, direct some one to mark the spot on which it is laid (C), 


Now make a third mark (D) on the first wall, exactly halfway 
between (A) and (C). This mark (D) in conjunction with the mark } 
(B) will form a horizontal line. 


To prove accuracy it is advisable to place the instrument at (D) 
and check back on (B); 


When the horizontal lne has been obtained the other instruments 
can be checked and adjnsted on it, 





80 
5. Having laid out a horizontal line, proceed to test the instrument. 


_. dm the case of the No. 4, Mark Il, direetor or angle of sight 
instrument, set the degree and minute scales to zero. (This is not 
necessary with later pattern directors.) 


Place the object glass at one end of the horizontal line and lay 
on the poit with the elevating gear at the other end of the line 
laid out. ‘The bubble should then be central; if it is not, turn 
the micrometer head until it is so and note the error. 


In the case of directors of later pattern than the No. 4, Mark IL, 
it is only necessary to lay on the opposite mark and note that. the 
bubble is central. Jf the bubble is not central, elevate or depress 
the telescope until it is so and note the error through the eyepiece. 


Nors.—Where adjustment ws necessary, it will be carried out by 
an, Armourer. 
LESSON 95—CLINOMETER, VICKERS -308 INCH, MARK I 
(Pirate VIII) | 


lnstructor’'s Notes 
Stores.—Clinometer, gun and tripod. 
1, Explain and demonstrate. 
. Placing on gun. 
Setting for elevation or depression. 
2. Description 


This instrument consists of a ‘‘ cradle’ (A), The upper surface 
is cut to form the arc of a circle in which the arc (N) can slide. 


A scale of degrees (C) from zero to 20 degrees elevation and 
depression is engraved on one face and is read from an arrow (D) 
on the arc, The graduations for elevation and depression are filled 
in with black and are numbered every 5 degrees and followed by 
the letters ‘““E’’ ang ‘“‘D” respectively. | 


A worm spindle is fitted in two bearmys in the cradle, one end 
(EK) being on a pivot. This allows the worm to be put out of gear 
with the are, for quick setting, by pressing downwards on the other 
end (i) of the worm spindle. : 


A spring is provided to keep the worm spindle and arc in gear, 
Two micrometer. collars are fixed to the worm spindle, one (G) 


for reading depression in minutes, the other (H) for reading eleva- 
tion im minutes, | 
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The micrometer collars are divided every five minutes and 
numbered every ten minutes, anc are coloured the same as _ the 
degree scale. The figures on the micrometer collars have the letters 
“FE”? and ‘**D’”’ engraved underneath to indicate elevation and 
depression, respectively. 


At one end of the worm: spindle a milled head (J) 1s firmly 
attached; one turn of this milled head represents:one degree. 


The arc (N) is shaped to slide in the cradle. On its under surface 
are teeth into which the worm gears. Attached to it by two 
screws 1s an adjustable reader (K) for the degree scale. On _ its 


upper surface is attached a spirit-level (L). 


At the back of the instrument is a bracket which fits into an- 


_ other bracket on the gun. 


3. To test the clinometer 


1. With a <clirector or angle of sight instrument which has 
already been tested and adjusted, measure the angle of 
sight to two or more points from gun hei:ht. 


. Place the clinometer on the gun and with the sight at 
zero lay on one of the points and then adjust the 
clinometer until the bubble is in the centre of its run. 
Note the difference in the reading on the clinometer to 
that of the director (if any). This will be the error of 
the clinometer. 


i a 
“to 


ili. Test in a similar manner on another point.. The difference 
should be the same in each case. 


4. If a clinometer of another gun is known to be correct, that 
gun and its clinometer can be used to find the correct angle of sight 
to the different points instead of a director. | 


Each clinometer should be tested for its own gun. 
“ = i 
Nore.— When rotating the minute drum always turn to the left 
last, i.e., anti-clockwise. 


ae the clinometer has been adjusted, test again on two or more 
points. 


5. To adjust the Clinometer 


nt Set the clinometer at the error noted. With a spanner loosen the 
nuts securing micrometer collar, ’’ set the scale to zero and tighten 
up. | 


If the variation is large, it may be necessary to reset the degree 


reader. .This is done by loosening the two securing ‘screws and 








—a—E EE —————EEE—E SE EE ———- le : oe > . = ™ 7 = © . oe 
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sliding the reader to right or left, as may be necessary, and then 

clamping up. | | 
Norr.—Adjustments will be carried out only by Armourers. 
ChrINuMEetTeR, Vickers -303-In. M. G. Mark [ (Moptrrep) 


_ - 
Se 


Cc 
| ErAte Vite | 
LESSON 94—RULE, SLIDE, M.G.,.MARK I 
Instructor’ s Notes 
Stores.—-Slide rules. 
1. Explain and demonstrate 





The following scales, etc., are engraved on the slide rule :— 
(a) Safety angle scale. | P 
(b) Degree scale. 

(c) V.I. and H.E. scale. 

(d) Wind scale. 


e) Barometer and temperature scales. 


) 

(e) Be | 

(f) 1 in 20,000 scale, showing yards. 

(2) 1 mech to 1 mile scale, showing yards. | 
(h) Degree scale similar to that on the service protractor. 


) 
(i) Range Tables. , | 


Ay using 
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2. Description 
(a) Safety angle scale 


Engraved on the rule is a range to target scale marked in hundreds 
of yards from 600 to 2,800, and opposite to this on the slide is a 
range to troops scale marked in black from 600 to 2,000 yards and 
in red from 500 to 100 yards. . . 


. | 
. * 


“The safety angle scale is used in accardo»~- 
laid down in Lesson 79 *- *~ Nai 
a Amendments 1O. 1. 


yo (q\. Add new sub-paragrap™ : 
1. Page 83, paragraph 2 (a) «Jo glasses or monoculars ween 
4. tc ~eafarable to use graticule Biter = eat inaccuracies 
“It is pretera ‘~ angle scale, since gte 
the Safety angiv © exactly 94 inches long: 
ipphe cor 1/1940 
| a ments L/L: 
ae ie _Amendmen’ Woy; this scale 
nn np nee ee SUTIN angular widths when the rule is held at 
the length of the cord from the eye.. The amount of the slide pro- 
Jecting at the top, of the rule will cover on the ground the degrees 
ee : | shown opposite the arrow on the top right corner of 
(ec) V.I. and AF. scale 


A V.I, scale is marked in hundreds of vards fram 700 ¢ 
Meee Ge © 48 Marked in hunareds yards from 300 to 10. In 
conjunction with this is an H.E. scale marked in hundreds of yards 
from 3,000 to 100, and a degree scale marked from 0° to 10. 

An arrow marked on the slide enables angles to he read off 3 
gonjonction withthe, Vil and Seale Poh ee 

(¢) Wand scale 


On the reverse side of the slide are marked allowances for a 
20 m.p.h. wind, The allowance for a side wind is shown on one side 
and marked from 115 minutes to 10 minutes. and on the other side 
is the allowance for head or rear wind marked from 90 minutes 
to 5 minutes, at 


A. wind pointer is provided in the centre of the 
portion on the back of the rule. 

Place the arrow marked ‘‘ Wind ‘6n reverse ”’ to the range to the 
target. ‘Turn the slide rule over and read the wind allowance by the 
arrow in the recess at the top of the rule. The left hand side of the 


slide gives readings for side wind Aidhpiaright aed aaa : 
Meee for; head swinds; ai ti doulir to cho Gr tee age ee 


_—— 


ean creep in. 


top cut-away — 


(e) Barometer and temperature scales ‘ 


- On the reverse side of the slide is also marked the allowance for 
1 inch of barometer from 5 minutes to 25 minutes, | 
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sliding the reader to right or left, as may be necessary, and then 


clamping up. , 


Nore.—Adiusiments will be carried out only by A PMOUFETS, 
Crinimerer, Vickers -303-1n. M. G, Mark J (Mopirtep) 


Paola a Ade a HD 
earn \ i va D 





bi Peace Vite ae 
LESSON 94—RULE, SLIDE, M.G.,.MARK I 


Instructor's Notes 


Stores.—Slide rules. 
1. Explain and demonstrate 


The following scales, etc., are engraved on the slide rule — 
(a) Safety angle scale. vy 

(b) Degree scale. 

(c) V.1, and H.E. scale. 

(d) Wind scale. if 

(e) Barometer and temperature scales, 

(f) 1 in 20,000 scale, showing yards. | 

(g) 1 inch to 1 mile scale, showing yards. ‘i 

(h) Degree scale similar to that on the service protractor. 

1) 


) Range Tables, Lith 
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2. Description 
(a) Safety angle scale 


‘Engraved on the rule is a range to target scale marked in hundreds 
of yards from 600 to 2,800, and opposite to this on the slide is a 
range to troops scale marked in black from 600 to 2,000 yards and 
in ved from 500 to 100 yards, 


' ‘© 'The safety angle scale is used in accordance with the instructions 
laid down in Lesson 70 for which purpose a cord 24 inches in length 
4 is wttached to the top of the slide rule. 







..p_ Care must be taken that this cord does not become knotted and 
A. is exactly the correct length, 
|} 5. (6) Degree scale 
~~ In addition to being used in conjunction with “* Range to 
Q Parget ’’ and “ Range to Own Troops ”’ scale (Lesson 68), this scale 


__$ can be used for measuring angular widths when the rule is held at 
~~ the length of the cord from the eye. The amount of the slide pro- 
jecting at the top of the rule will cover on the ground the degrees 
and minutes shéwn opposite the arrow on the top right corner of 
the slide, . | 
(c) V7. and H.R. scale 


A V.I, scale is marked in hundreds of yards from 600 to 10. In 
conjunction with this is an H.E. scale marked in hundreds of yards 
from 35,000 to 100, and a degree scale marked from 0° to 10. 

An arrow marked on the slide enables angles to he read off in 
conjunction with the V.I. and H.E. Seales. 

‘(d) Wind scale 


On the reverse side of the slide are marked allowances for a 
20 m.p.h. wind. The allowance for a side wind is shown on one side 
and marked from 115 minutes to 10 minutes, and’ on the other side 
is the allowance for head or rear wind marked from 90 minutes 
to 5 minutes. 

A. wind pointer is provided in the centre of the 
portion on the back of the rule. 

Place the arrow marked ‘‘ Wind on reverse” to the range to the 
target. Turn the slide rule over and read the wind allowance by the 
arrow in the recess at the top of the rule. The left hand side of the 
slide gives readings for side winds and the right-hand side gives 
readings for head winds. 

(e) Barometer and temperature scales , 

On the reverse side of the slide is also marked the allowance for 
1 inch of barometer from 5 minutes to 25 minutes. 


















top cut-away 
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- Allowance for 20° of temperature is also marked from 5 minutes — 
to 45 minutes. 


A pointer is provided in the centre of phe bottom cut-away portion a { 
on the back of the rule. a i 
, Set the arrow marked ‘ Temp. ‘ace dal on reverse ’’ to “aha t Z 
range to the target. Reverse the slide rule, and the necessary poe ; ye 
ances can be read opposite the arrow in the recess at the powers ; 7 , 


of the rule. 


Barometer is on the left and temperature on a ‘ight, 
_(f) 1/20,000 scale 


This ais’ is shown in divisions of 50 yards, Ana nase divisions — 
mark the hundred, five hundred and thousand yards. The thousand | 


marks are numbered in full. 
(9) Lan. te 1 mile scale 


This scale is marked in divisions of one hundred aay each and 


the larger divisions are one thousand yards. 
{h) Degree scale—protracter. ie ‘ 


In the centre of the sloping side is a protracter Heciee ‘scala 
marked from 0° to 90° and used in conjunction with the 0 on thea 


other sloping side of the are 
( 1) Ieange Lables | 


“On the back of the slide are marked ae iollowing extracts from 0 4 | 


the Range Tables :— 


Tangent angles; Avbaae? of descent of the pullet ; Lagat dee 
beaten zones and cones; Position of lowest ‘shot below 


centre of cone, 


 & Practise squad) )) . na GOL ee Leh ad ig ae 


LESSON 95—NIGHT 
Instructors Notes + 


Sion —Gun and Te night sights, and g Boge. 


n Description | | vee oy 


(1) The foresight consists ie edtasnunilite steel eye shaped and — 
pl ae to form the sighting features, and mounted on a steel body — 


+f 


with spring arms, by means of which it is ‘joie to thy ene Bie ) 


sight protectors. | | 
The sighting features include a (an nliee Aigadnde 








(2) The back sight consists of a vertical rectangular steel plate 2 | 
pierced to form a sighting aperture. The plate is secured to a | 
small steel body to which is attached a spring clip for engagement 


with the pou naah sight slide of the gun. 














a: aBrojeatial M 
from the lower edge of which is a. combined aperture: ‘and blade. fl 





(3) The aperture in the blade of 
tion with the sighting aperture of 
tion from the direction peg. 


9. Practise the squad. 


a pee ee 
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SIGHTS, NIGHT, UM.G. 


Pratt [X 


GIP D—L255 ArmylTI—7-9-40—3,500; 





the foresight is used in COnjUNG 
the backsight for obtaining diree 
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